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IT Corporation contracted Clean Air Engineering to perform performance testing at their 
facility located in Fernald, OH. 

The test parameters included the following: 
Total suspended particulate (TSP); 
carbon monoxide (CO); 
total hydrocarbons (THC); 
volatile organic compounds (VOC); 

carbon dioxide (CO,); 
volumetric flow and moisture. 

oxygen (02); 

The testing took place at the exhaust stack on May 17 and May 18,2000. Coordinating 
the field testing were: 

Greg McCartney - IT Corporation 
Peter Sturdevant - Hamilton County DES 
Georg Pavlovics - Clean Air Engineering 

Table 1-1: 
Summary of Test Results 

Source Sampling Average 
Constituent Method Emission 

E- 
Particulate Ibhr) EPA M5 
Particulate (tons/yr) EPA M5 

EPA M10 
EPA M10 

0.0029 
0.001 3 

0.6 
0.005 

THC as propane (ppmdv) EPA M25A 0.4 
THC as propane (Ibhr) EPA M25A 0.005 

~ Volatile Organic Compound Concentrations 
The laboratory report along with quality control data is included in Appendix Section F. 
For each test run, four samples were acquired in the field (A through D). Only the A, B 
and C samples were analyzed. The D volatile organic sampling train (VOST) tube pair 
was archived by the laboratory. The condensate catch was recovered at the end of each 
test run and subsequently analyzed. Thus, the condensate catch would include any 
amounts from all four samples (A through D) for that particular test run. 

I 
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Detectable ComDounds 
VOST analysis consisted of analysis of thirty-one compomds. A cnm~!ete list of the 
compounds is included in Appendix F. A total of seven compounds were detected in the 
samples. They include: 

0 e Chloromethane; Acetone; 
0 Bromomethane; 0 Carbon Disulfide; 
0 Methylene Chloride; e Toluene; 
0 Benzene. 

All compounds were detected at low concentrations (below 0.5 pg). 

I , VOST Blank Trap Analvses 
Both Trip Blanks and Field Blanks were acquired and analyzed. A copy of the analysis 
is provided in Appendix F. For all data reported, blank values have not been used to 
correct the sample concentrations. 

Compounds were detected in both the trip blank and field blank. Compounds detected in 
the Field Blank include: 

0 B romome thane; 0 Carbon Disulfide; 
0 Methylene Chloride; 0 Toluene; 
0 Benzene; 0 Ace tone. 

Compounds detected in the trip blank included: 

The concentrations detected were below 0.05 pg for all but Acetone and Carbon 
Disulfide, which were detected in concentrations below 0.3 Fg. Although these amounts 
are detectable,.they are not considered to be significant. 

0 Bromomethane; 0 Methylene Chloride. 

VOST Condensate Analvsis 
All condensate values are reported in the Parameters section of the Appendix B, but not 
included (added to) in the results of analysis of the adsorption tube pairs. This is 
consistent with Method 0030 standard procedures. 

For every test run, two volatile compounds (methylene chloride and trichloroethene) 
occurred at levels on the same order of magnitude in the condensate as in the adsorption 
tubes. These two compounds were also detected in the condensate blank. Acetone was 
detected in the condensate of the third run only. Methylene chloride and acetone are 
common laboratory solvents. This is believed to have been caused by contamination 
within the field lab and/or analytical laboratory. The methylene chloride and acetone 
concentrations reported are not believed to represent the concentration in the flue gas. 

- 
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vnsr Rem?ifig 
Concentrations and emission are reported the following manner. 

Each run consisted of four (4) sample sets (A, B, C ,  D). Only the A, B and C 
samples sets were analyzed. The run concentration represents the average of sets 
A, B and C (Table 2-3,2-4,2-5). 

The overall average concentration represents the average of runs 1 ,2  
and 3 (Table 1-2). 

If a compound was below detection for all three sample sets, that compound was 
not included in the results tables of section 1 and 2. The complete list of 
compounds analyzed with the VOST sampling are presented in Appendix F. 

If a compound was below detection for one or two sample sets, the non detected 
concentration was reported as “<O.OE+OO”. The run concentration was calculated 
averaging the three sets and using a “zero” value for the non detect. The average 
concentration was reported with a “<”. 

Table 1-2 presents the summary of VOST results. 

Revision 0 
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Table 1-2: 
SL;mrnary of VOST Resuits 

Average 

Chloromethane 
C Concentration (mgldscm) 
C Concentration (ppm) 
E Emission rate (Ib/hr) 

C Concentration (mg/dscm) 
C Concentration (ppm) 
E Emission rate (Ib/hr) 

C Concentration (mg/dscm) 
C Concentration (ppm) 
E Emission rate (Ib/hr) 

C Concentration (mg/dscm) 
C Concentration (ppm) 
E Emission rate (Ib/hr) 

C Concentration (mg/dscm) 
C Concentration (ppm) 
E Emission rate (Ib/hr) 

C Concentration (mg/dscm) 
C Concentration (ppm) 
E Emission rate (Ib/hr) 

C Concentration (mg/dscm) 
C Concentration (ppm) 
E Emission rate (Ib/hr) 

C Concentration (mg/dscm) 
C Concentration (ppm) 
E Emission rate (Ib/hr) 

Bromomethane 

Carbon disulfide 

Acetone 

Methylene chloride 

Chloroform 

Benzene 

Toluene 

<1.4E-03 
<6.8E-04 
~9.6E-06 

1.3E-03 
3.3E-04 
8.9E-06 

<7.1 E-04 
<2.2E-04 
<4.8E-06 

<3.5E-03 
<1.4E-03 
<2.3E-05 

1.9E-03 
5.4E-04 
1.3E-05 

<8.4E-05 
<1.7E-05 
<5.3E-07 

1.4E-03 
4.3E-04 
9.4E-06 

~3.1 E-05 
~8.1 E-06 
~1.9E-07 

The test conditions and results of analysis are presented in Tables 2-1 through 2-5 on 
pages 2-1 through 2-5 
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Exhaust Stack = Paititdate 

2 Run No. 

Date (2000) 
Start Time 
Stop Time 

Gas Conditions 
O2 
C02 
T, Temperature (“F) 
B, Moisture (volume %) 

. Oxygen (dry volume %) 
Carbon dioxide (dry volume O h )  

Volumetric Flow Rate 
Q, Actual conditions (acfm) 
Qstd Standard conditions (dscfm) 

Particulate 
C Concentration (g r/acf) 
C Concentration (gddscf) 
C Concentration (g/dscm) 
E Emission rate (Ibhr) 
E Emission rate (tonslyr) 

May 18 
07:38 
13:57 

7.3 
3.9 

1438 
9.35 

6,775 
1,678 

0.00005 
0.00020 
0.00046 
0.0029 
0.01 3 
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Table 2-2: 
-- Exhaust Stack - CEM 

Run No. 

Date (2000) 
Start Time 
Stop Time 

-Conditions' 
Ts Temperature ("F) 
Oz Oxygen (dry volume %) 
C02 
B, 
Q. 
Qw 

Carbon Dioxide ( dry volume % ) 
Moisture in sample ( 70 by volume ) 
Volumetric flow rate, actual (acfm) 
Volumetric flow rate, standard (dscfm) 

Carbon Monoxide 
C, Concentration drift corrected (ppmdv) 
C, Concentration moisture corrected (ppmwv) 
E Emission rate (Ibhr) 
E Emission rate (tordyr) 

.Total ' Hydrocarbons as Propane 
C, Concentration drift corrected (ppmwv) 
C, Concentration moisture corrected (ppmdv) 
E Emission rate (Ibhr) 
E Emission rate (tordyr) 

1 

May 17 
11:15 
12:15 

1 ,437  
7 .59  
4.23 
9.1 6 

7,369 
1.829 

1 .s  
1 .4  

0.01 1 9  
0.0521 

0 . 6  
0 . 7  

0.009 
0.038 

2 

May 17 
12:33 
13:33 

1 , 4 3 7  
7 . 7 2  
4.1 7 
9 .16  

7 ,369  
1 ,829  

0 .01  
0 .01  

0,0001 
0.0005 

0.1 
0 . 2  

0 .002  
0 .008  

3 

May 17 
13:51 
15:04 

1 ,437  
6 . 9 1  
4.38 
9.1 6 

7 ,369  
1 , 8 2 9  

0 .2  
0 .2  

0.001 9 
0.0083 

0.3 
0 . 3  

0.004 
0.016 

Average 

1 , 4 3 7  
7 .41  
4.26 
9.1 6 

7.369 
1 ,829  

0.6 
0.5 

0.0046 
0.0203 

0 . 3  
0.4 

0.005 
0 .020  

1. Temperature, moisture and flow parameters obtained for velocity/moisture sample train. 
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Table 2-3: 
Exhaust S?eck - \COST, Run 1 

Run No. 

Date (2000) 
Start Time 
Stop Time 

Volumetric Flow Rat& 
Qa Actual conditions (acfm) 
Qstd Standard conditions (dscfm) 

Chloromethane 
C Concentration (mgldscm) 
C Concentration (ppm) 
E Emission rate (Ib/hr) 

C Concentration (mgldscm) 
C Concentration (ppm) 
E Emission rate (Ibhr) 

C Concentration (mgldscm) 
C Concentration (ppm) 
E Emission rate (Ibhr) 

C Concentration (mgldscm) 
C Concentration (ppm) 
E Emission rate (Ibhr) 

C Concentration (mgldscm) 
C Concentration (ppm) 
E Emission rate (Ibhr) 

C Concentration (mg/dscm) 
C Concentration (ppm) 
E Emission rate (Ib/hr) 

Bromornethane 

Carbon disulfide 

Acetone 

Methvlene chloride 

Benzeng 

1 A  

May 17 
0:36 
1:16 

,369 
,829 

1.6E-02 
7.6E-03 
1.1 E-04 

4.6E-03 
1.2E-03 
3.2E-05 

<O.OE+OO 
cO.OE+OO 
cO.OE+OO 

3.6E-03 
1.5E-03 
2.4E-05 

3.4E-03 
9.6E-04 
2.3E-05 

2.2E-03 
6.9E-04 
1.5E-05 

16  

May 17 
1 1 :28 
12:08 

7,369 
1,829 

<O.OE+OO 
<O.OE+OO 
<O.OE+OO 

I .5E-03 
3.8E-04 
1 .OE-05 

<O.OE+OO 
<O.OE+OO 
<O.OE+OO 

<O.OE+OO 
<O.OE+OO 
<O.OE+OO 

5.1 E-03 
1.4E-03 
3.5E-05 

2.1 E-03 
6.4E-04 
1.4E-05 

1 C  Average 

May 17 
12:20 
13:OO 

7,369 7 ,369 
1,829 1,829 

cO,OE+OO <4.OE-03 
<O.OE+OO <1.9E-03 
cO.OE+OO <2.7 E-0 5 

2.6E-03 
6.5E-04 
1.8E-05 

1.1E-02 
3.6E-03 
7.8E-05 

3.4E-03 
1.4E-03 
2.3E-05 

2.2E-03 
5.5E-04 
1.5E-05 

<2.8E-03 
<8.9E-04 
<1.9E-05 

<1.7E-03 
<7.2E-04 
<1.2E-05 

1.1E-03 2.4E-03 
3.2E-04 6.8E-04 
7.8E-06 1.6E-05 

2.5E-03 1.7E-03 
7.6E-04 5.2E-04 
1.7E-05 1.2E-05 

The volumetric flow rates were obtained from the Velocity/Moisture Parameters. 
A complete list of analyzed VOST compounds are presented in Appendix B and G. 

< Indicates average includes one or more runs with compound below detectable limit. 
- cO.OE+OO Indicates sample analysis of compound was below detectable limit. 
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IT CORPORATION 
FERNALD, OH 

Table 2-4: 
Exhaust Stack - VOST, Run 2 

Run No. 

Date (2000) 
Start Time 
Stop Time (approx.) 

Yolumetric Flow Rate' 
Qa Actual conditions (acfm) 
Qstd Standard conditions (dscfm) 

Chloromethane \ 

C Concentration (mg/dscm) 
C Concentration (ppm) 
E Emission rate (Ibhr) 

C Concentration (mg/dscm) 
C Concentration (ppm) 
E Emission rate (Ibhr) 

C Concentration (mg/dscm) 
C Concentration (ppm) 
E Emission rate (Ibhr) 

Bromomethane 

Acetone 

2 A  

May 17 
14:24 
15:04 

7,369 
1,829 

<O.OE+OO 
<O.OE+OO 
<O.OE+OO 

2.2E-03 
5.6E-04 
1.5E-05 

9.4E-03 
3.9E-03 
6.5E-05 

Methvlene chloride 
C Concentration (mg/dscm) 4.5E-03 
C Concentration (ppm) 1.3E-03 
E Emission rate (Ibhr) 3.1 E-05 

C Concentration (mg/dscm) 2.1 E-03 
C Concentration (ppm) 6.6E-04 
E Emission rate (Ibhr) 1.5E-05 

Benzeng 

2 8  

May 17 
1 5 ~ 2 4  
17:Ol 

7,369 
1,829 

<O.OE+OO 
<O.OE+OO 
<O.OE+OO 

3 .8~ -03  
9.6E-04 
2.6E-05 

7.2E-03 
3.OE-03 
4.9E-05 

3.2E-03 
9.1 E-04 
2.2E-05 

2.1 E-03 
6.3E-04 
1.4E-05 

2 C  Average 

May 17 
17:lO 
1750  

7,369 7,369 
1,829 1,829 

2.9E-03 <7.2E-04 
1.4E-03 <3.4E-04 
2.OE-05 <4.9E-06 

1.5E-03 1.9E-03 
3.9E-04 4.8E-04 
1.1E-05 1.3E-05 

8.4E-03 6.3E-03 
3.5E-03 2.6E-03 
5.7E-05 4.3E-05 

1.OE-03 2.2E-03 
2.8E-04 6.1 E-04 
6.8~-06 i . 5 ~ - 0 5  

3.6E-03 2.OE-03 
1.1E-03 6.OE-04 
2.5E-05 1.3E-05 

' The volumetric flow rates were obtained from the Velocity/Moisture Parameters. 
A complete list of analyzed VOST compounds are presented in Appendix B and G. 
<O.OE+OO Indicates sample analysis of compound was below detectable limit. 
e Indicates average includes one or more runs with compound below detectable limit. 
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Table 2-5: 
Exhaust Stack - VOST, Run 3 

Run No. 

Date (2000) 
Start Time 
Stop Time 

Volumetric Flow Ratd 
Qa Actual conditions (acfm) 
Qstd Standard conditions (dscfm) 

Chloromet hang 
C Concentration (mgldscm) 
C Concentration (ppm) 
E Emission rate (Ibhr) 

C Concentration (mg/dscm) 
C Concentration (ppm) 
E Emission rate (Ibhr) 

C Concentration (mg/dscm) 
C Concentration (ppm) 
E Emission rate (Ibhr) 

C Concentration jmg/dscm) 
C Concentration (ppm) 
E Emission rate (Ib/hr) 

C Concentration (mg/dscm) 
C Concentration (ppm) 
E Emission rate (Ibhr) 

C Concentration (mg/dscm) 
C Concentration (ppm) 
E Emission rate (Ibhr) 

C Concentration (mg/dscm) 
C Concentration (ppm) - E Emission rate (Ibhr) 

Bromornethane 

Acetone 

M- 

Chloroform 

Benzene 

Toluene 

3 A  

May 18 
07:43 
08:23 

6,775 
1,678 

<O.OE+OO 
cO.OE+OO 
<O.OE+OO 

1.2E-03 
3.OE-04 
7.5E-06 

9.7E-03 
4.OE-03 
6.1 E-05 

6.OE-03 
1.7E-03 
3.8E-05 

cO.OE+OO 
cO.OE+OO 
cO.OE+OO 

2.9E-03 
8.9E-04 
1.8E-05 

5.OE-04 
1.3E-04' 
3.1 E-06 

38 

May 18 
08:32 
09: 12 

6,775 
1,678 

4.OE-03 
1.9E-03 
2.5E-05 

1.7E-03 
4.4E-04 
1.1E-05 

1.1E-02 
4.4E-03 
6.7E-05 

4.8E-03 
1.4E-03 
3.OE-05 

cO.OE+OO 
<O.OE+OO 
cO.OE+OO 

2.8E-03 
8.5E-04 
1.7E-05 

<O.OE+OO 
<O.OE+OO 
cO.OE+OO 

3 c  

May 18 
09:20 
1o:oo 

6,775 
1,678 

cO.OE+OO 
cO.OE+OO 
<O.OE+OO 

2.OE-03 
5.OE-04 
1.2E-05 

3.4E-03 
1.4E-03 
2.1 E-05 

1.4E-03 
4.OE-04 
8.8E-06 

1.35E-03 
2.72E-04 
8.47E-06 

2.3E-03 
7.2E-04 
1.5E-05 

<O.OE+OO 
cO.OE+OO 
cO.OE+OO 

Average 

6,775 
1,678 

c9.9E-04 
<4.7E-04 
<6.2E-06 

1.2E-03 
3.1 E -04  
7.7E-06 

5.9E-03 
2.5E-03 
3.7E-05 

3.1 E-03 
8.7 E - 0  4 
1.9E-05 

<3.4E-04 
<6.8E-05 
<2.1 E-06 

2.OE-03 
6.1 E -04  
1.3E-05 

<1.2E-04 
<3.2E-05 
<7.8E-07 

' The volumetric flow rates were obtained from the Velocity/Moisture Parameters. 
A complete list of analyzed VOST compounds are presented in Appendix 6 and G. 
cO.OE+OO Indicates sample analysis of compound was below detectable limit. 
c Indicates average includes one or more runs with compound below detectable limit. I 
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IT Corporation operates an Indirect Fired Thermal Drying System (TDS) to chy s.1 A U U S b J .  i1Jn-c- 

The plant utilizes natural gas as a fuel and is equipped with several pieces of emission 
control equipment which include a scrubber (V-5001), subcool quench (V-5002), a wet 
electrostatic precipitator (S-5004), two High Efficiency Particulate Air filters in pardel 
(FX-5004A, B) and a thermal oxidizer (F-5001). 

The testing reported in this document was performed at the exhaust stack (X-5001). 

A complete description of the TDS can be found in Appendix G. 
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Client Reference No: 773481-1 958 
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The sampling followed procedures as detailed in US. Environmental Protection Agency 
(EPA) Methods 2,3,  3A, 4,5, 10,25A and 0030. The following table summarizes the 
methods and their respective sources. 

Table 4-1: 
Summary of Sampling Procedures , 

N e  40 CFR Part 60 Appendix 4 
Method 1 
Method 2 
Method 3 
Method 3A 

Method 4 
Method 5 
Method 10 
Method 25A 

"Sample and Velocity Traverses for Stationary Sources" 
"Determination of Stack Gas Velocity and Volumetric Flow Rate (Type S Pitot Tube)" 
"Gas Analysis for the Determination of Dry Molecular Weight" 
"Determination of Oxygen and Carbon Dioxide Concentrations in Emissions from 
Stationary Sources (Instrumental Analyzer Procedure)" 
"Determination of Moisture Content in Stack Gases" 
"Determination of Particulate Emissions from Stationary Sources" 
"Determination of Carbon Monoxide Emissions from Stationary Sources" 
"Determination of Total Gaseous Organic Concentrations using a Flame Ionization 
Analyzer (FIA)" 

EPA SW-846.Test Methods for Evaluatina Solid Waste, Volume I1 
Method 0030 "Volatile Organic Sampling Train" 

These methods appear in detail in Title 40 of the Code of Federal Regulations (CFR) and 
EPA SW-846, "Test Methods for Evaluating Solid Waste, Volume II: Field Manual 
PhysicaYChemical Methods." 

Major aspects of the sampling, recovery and analytical procedures are summarized on 
pages 4-2 through 4-10. 

All equipment except sampling nozzles were calibrated at Clean Air Engineering's 
laboratory prior to shipment to the project site. The nozzles were calibrated on-site prior 
to testing. Following the test program, the validity of the dry gas meters was checked 
using a critical orifice. This validity check was then used as a post-test meter calibration 
in accordance with EPA Method 5, Section 7.2.1. A copy of all equipment certifications 
are presented in Appendix Section C. 

30 50 

4-1 

Revision 0 



IT CORPORATION Client Reference NO: 773481 -1 958 
FERNALD, OH CAE Project No: 8705 

i 

SAMPLING POINT DETERMINATION 

Sampling point locations were determined according to EPA Method 1. 

Table 4-2 outlines the sampling point configurations. Figure 4-1 illustrate the sampling 
points and orientation of sampling ports for each of the sources tested in the program. 

Table 4-2: 
Sampling Points 

- 

Run Points Minutes Total 
ocatio er Poin Minu es i ure 

360 4-1 
CO, THC' 10,25A 1-3 1 1 60 60 4-1 

Stack VOST 0030 1-3 1 1 40 160 4-1 

Stack Particulate 5 1 2 6 30 
Stack 

, ' CO and THC was sampled from the approximate center of the duct. 

sample segments. 
VOST was sampled from the approximate center of the duct. Each run consisted of four 40 minute 
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SAMPLING POINT DETERMINATION (CONTINUED) 

North 

X X 

Gas Flow 
Out of Page X X 

Traverse-SamDlina Point Port to Point Distance (in3 
1 28.7 

25.6 
21.1 
8.9 
4.4 
1.3 

Diameters to upstream disturbance: 9.2 
Diameters to downstream disturbance: 6.8 

Limit: 2.0 minimum 
Limit: 0.5 minimum 

Figure 4-1: TDS Stack Sampling Point Determination (EPA Method 1) 
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VELOCITY AND VOLUMETRIC FLOW RATE - EPA METHOD 2 

EPA Method 2 was used, in conjunction with other testing, to determine the gas velocity 
and flow rate at the exhaust stack. 

Each set of velocity determinations included the measurement of gas velocity pressure 
and gas temperature at each of the EPA Method 1 traverse points. The velocity pressures 
were measured with a Type S pitot tube. Gas temperature measurements were made 
using a Type K thermocouple and digital pyrometer. 

COMPOSITION AND MOLECULAR WEIGHT - EPA METHOD 3 

In order to determine the oxygen (0,) concentration, carbon dioxide (CO,) concentration 
and gas molecular weight, a time-integrated sample of the gas was obtained and analyzed 
in accordance with EPA Method 3. The gas sample was collected into a Tedlar sample 
bag and analyzed for 0, and CO, concentrations using an Orsat gas analyzer. 

MOISTURE CONTENT - EPA METHOD 4 

The flue gas moisture content at the exhaust stack was determined in accordance with 
EPA Method 4, in conjunction with method 2 testing. The gas moisture was determined- 
by quantitatively condensing the water in chilled impingers. The amount of moisture 
condensed was determined gravimetrically. A dry gas meter was used to measure the 
volume of gas sampled. The amount of water condensed and the volume of gas sampled 
were used to calculate the gas moisture content in accordance with EPA Method 4. 

PARTICULATE EMISSIONS - EPA METHOD 5 

EPA Method 5 was used to measure particulate matter at the exhaust stack. This method 
defines particulate matter as any material that is collected before or on the surface of a 
glass fiber filter. Stack gas was isokinetically withdrawn through a temperature- 
controlled probe and high-efficiency glass fiber filter. 

Figure 4-2 illustrates the EPA Method 5 sampling apparatus which was used. The 
sampling apparatus contained glass lined temperahxe-controlled probe equipped with a 
Type S pitot tube (for measuring stack gas flow rate) and a sharp-edged glass button- 
hook nozzle. The exit of the probe was connected to a high efficiency glass fiber filter 
supported in a glass filter holder inside an oven. The exit of the filter holder connected to 
a series of four full size impingers. The first two impingers each contained 100 milliliters 
of distilled water. The third impinger was empty, and the fourth contained a tared 
quantity of silica gel. The impingers were immersed in an ice bath for the duration of 
each test. 

3 0':5 0 
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Procedures for selecting sampling locations and for operation of the apparatus were 
derived from EPA Method 5 and associated EPA Methods 1 through 4. The sampling 
apparatus was leak-checked before and after each test run. Sampling was performed at 
an isokinetic rate greater than 90% and less than 110%. 

At the conclusion of each test run, the probe and nozzle were rinsed and brushed with 
acetone. The acetone rinse was collected into a glass sample container. The glass fiber 
filter and associated particulate catch were recovered quantitatively into the original filter 
container and sealed. The volume of water collected in the impinger apparatus was 
measured and the water archived. 

Particulate samples collected on Whatman 934 AH glass fiber filters were analyzed 
gravimetrically to a constant weight. The probe and nozzle wash was transferred to tared 
beakers, evaporated to dryness and weighed to a constant weight. The weight 
differentials of the filter and acetone washes were combined to determine total particulate 
matter. The particulate analysis was performed by Clean Air Engineering located in 
Palatine, Illinois. 
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PARTICULATE EMISSIONS (CONTINUED) 

Filter 

I Thermometer Check 
Temperatures ( O F )  

Nozzle 

Pitot 
Manometer 

Type-S 
Pitot ' 

) I  \ Valve 

Ice f""" 
Bath 

Temperatures ( O F )  Vacuum 
By-Pass Main 
Valve Valve 

0 IGS Bag 

lmpinaer C ontents 
1) 100 ml water 
2) 100 ml water 

4) 300 g silica gel 
3) empty 

Figure 4-2: Particulate Sampling Apparatus (EPA Method 5) 
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CONTINUOUS EMISSIONS MONITORING 

Monitoring of carbon monoxide (CO) and total hydrocarbons (THC) emissions at the 
stack was performed using a combination of EPA Methods 10 and 25A. In addition to 
the pollutant monitoring, oxygen (0,) and carbon dioxide (CO,) concentrations were also 
monitored using EPA Method 3A. A gas sample was continuously extracted from the 
stack and delivered to a series of gas analyzers which measured the pollutant or diluent 
concentrations in the gas. The analyzers were calibrated on-site using certified mixtures 
of calibration gases. 

Figure 4-3 contains a general schematic of the continuous emissions monitoring (CEM) 
system. The system utilized a heated stainless steel probe for gas withdrawal. The end 
of the probe was connected to a heated Teflon sample line which delivered the sample 
gases from the stack to the CEM system. The heated sample line was designed to 
maintain the gas temperature above 250°F in order to prevent condensation of stack gas 
moisture within the line. 

Table 4-3 lists the analyzers used to perform the continuous emissions monitoring. 

Table 4-3 
Gas Analyzers 

GAS METHOD REFERENCE ANALYZER PRINCIPLE OF 
MANUFACTURER OPERATION 

EPA 3A Servornex 14208 Paramagnetic 
EPA 3A Servornex 1400 
EPA 10 TECO 48 Gas Filter Correlation NDlR 

NDlR 
0 2  
CO, co 
Mc EPA 25A J.U.M. Engineering VE-7 Flame Ionization Detection (FID) 

Determination of Or CO, and CO Concentrations 
EPA Methods 3A. 6C, 7E and 10 
Before entering the analyzers, the gas sample was split into two streams. One stream 
passed directly into a refrigerated condenser which cooled the gas to approximately 35°F 
to remove the stack gas moisture. After passing through the condenser, the dry gas 
entered a Teflon-head diaphragm pump and a flow control panel which delivered the gas 
in series to the 0,, CO, and CO analyzers. Each of these analyzers measured the 
respective gas concentrations on a dry volumetric basis. 

Determination of THC Concentrations - EPA Method 25A 
The other gas stream remained heated and was transported through a Teflon line directly 
into the THC analyzer, which measured the gas on a wet volumetric basis. The THC 
analyzer contained a separate heated pump for gas delivery. 
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CONTINUOUS EMISSIONS MONITORING (CONTINUED) 

Filter ~ Heated \ Connepion Box 

Sample Heated 
h 

Line Urn bilical 

Calibration Line 

Calibration 
Gases 

Computerized Data 
Acquisition System 

PAS)  

oi 

1 
0 0 0  f" 

-10 a o o C  
I 

I 
I 

flow 
Panel 

Condenser 
System 

Printer 
-. No Gas Mon itor Ranae Used Calibration Gas Concentrations 

1) Mc J.U.M. Engineering VE-7 0- 100 ppm- 8.56, 24.96, 55.13, 84.4 ppm 
2) 0, Servomex 14208 0-25Yo 6.05, 14.0 % 
3) CC, Servomex 1400 0- 25% 6.03, 13.98 Yo 
4) CO TECO48 0 - 100 ppm 25.44, 59.1, 89.0 ppm 

Figure 4-3: CEM Apparatus (EPA Methods 3A, 10 and 25A) 
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CONTINUOUS EMISSIONS MONITORING (CONTINUED) 

Each of the analyzers was calibrated according to the respective reference method 
procedures. Before testing, each analyzer was checked for calibration error by 
introducing a zero, mid-level and high level certified calibration gas directly into the 
analyzer. All of the reference method criteria for calibration error were demonstrated for 
each analyzer before testing could proceed. 

EPA Protocol No. 1 certified calibration mixtures were used to calibrate the analyzers. 
The THC analyzer was calibrated with propane. All calibration gases were blended with 
nitrogen. 

Before and after each of the three test runs, the zero gas and one up-scale gas for each 
analyzer was introduced into the sampling line at the exit of the heated probe to check for 
sampling system bias and calibration drift. The demonstration of reference method 
criteria for bias (pre- and post-test) and calibration drift was required for a valid test run. 
The results of the pre-test and post-test bias checks were used to correct the average flue 
gas concentration measured during each test run for analyzer drift during that period. 

VOLATILE ORGANIC COMPOUNDS - SW-846 METHOD 0030 

Sampling for volatile orgaic compounds (VOC) was performed in accordance with 
SW-846 Method 0030. This sampling train is commonly referred to as the volatile 
organic sampling train (VOST). A schematic of the sampling train is shown in 
Figure 4-4. 

Each run consisted of four 40 minutes sets of samples, labeled A, B, C'and D. Sample 
volume collected per set was approximately 20L. Sample set D was collected in case the 
prior sets were damaged. No analysis was conducted on these sets.. 

The VOST system consisted of a heated sampling probe, a volatile collection system, and 
a gas metering system. The sampling probe was made of stainless steel with a quarts 
glass liner. The volatile collection system consisted of condensers to cool the gas stream 
to 68°F prior to passage through a set of two sorbent cartridges. The sorbent cartridges 
were of the insidehide configuration. The first cartridge contained Tenax (TN) and the 
second cartridge contained a layer of Tenax followed by a layer of charcoal (TNC). 

All glassware was cleaned prior to testing. The glassware was first washed with HPLC 
water. The glassware was stored in a dessicator with activated charcoal before testing. 
The glass probe liner and glass nozzle were also cleaned by rinsing with HPLC water. 
The sorbent cartridges were cleaned and prepared as per SW-846 Method 0030. 

- 
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The samples were analyzed for VOCs in accordance with SW-846 Methods 8240 and 
5040. All. of the organic analytical work was subcontracted to Philip Analytical Services 
located in Burlington, Ontario, Canada. Each cartridge was analyzed separately. The 
condensate for each set (A-D) was consolidated on site and analyzed as such. The 
internal standards were added to each VOST tube or the condensate immediately prior to 
analysis by gas chromatography and mass spectrometry (GCMS). A summary report 
for the analysis is included in Appendix section G. 

VOLATILE ORGANIC COMPOUNDS (CONTINUED) 

Isolation Charcoal 
Valves Filter 

Glass Thermocouple 
Wool 

I 
pBJ 

A 

Heated endense\ 
Probe 

Thermocouple + 

Sorbent + 
Cartridge 

Cnndenser 

Condensate d B=/b Silica 

Trap lmpinger 
Back-up Gel 
Sorbent 
Cartridge Vacuum 

Temperature (OF) Gauge 

By-Pass Main 
valve Valve n 

I .. 

Figure 4-4: VOST Sampling Apparatus (EPA SW-846 Method 0030) 
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SAMPLE CALCULATIONS 
/I 
i -?-3050 

The tables presenting the results are generated electronically from raw data. It may not be possible to exactly duplicate these 
results using a calculator. The reference method data, results and all calculations are carried to sixteen decimal places 

throughout. The final table is formatted !r? E!! ~pprqtia!e CZmSai s; siyniiicani iigures. 

1. Volume of water collected (wscf) 
V W S t d  = (O.O4707)(V,,) 

Where: 
total volume of liquid collected in impingers and silica gel (ml) 
volume of water collected at standard conditions (e) VI, 

vwstd 
0.04707 conversion factor (ff‘/d) 

2. VoIume of gas metered, standard conditions (dscf) 

Where: 
Pbur barometric pressure (in. Hg) 
T m  
vln 
Vmtd 

AH 
17.64 conversion factor (“Win. Hg) 
13.6 
460 

average dry gas meter temperature (“F) 
volume of gas sample through the dry gas meter at meter conditions (e) 
volume of gas sample through the dry gas meter at standard conditions (ft’) 
gas meter correction factor (dimensionless) 
average pressure drop across meter box orifice (in. H,O) 

conversion factor (in. H,O/in. Hg) 
OF to OR conversion constant 

y* 

3 .  Sample gas pressure (in. Hg) 

Where: 
Pbar barometric pressure (in. Hg) 

13.6 

sample gas static pressure (in. H,O) 
absolute sample gas pressure (in. Hg) 
conversion factor (in. H,O/in. Hg) 

p, 
PS 

.. 
4. Actual vapor pressure (in. Hg)’ 

P V  = P, 
Where: 

P V  

PS 

vapor pressure, actual (in. Hg) 
absolute sample gas pressure (in. Hg) 

’ For effluent gas temperatures over 212°F. P, is assumed to be‘equal to P,. 
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SAMPLE CALCULATIONS (CONTINUED) 
4 . .  i 

: 5 .. . Moisture content (%) 

x 100% - - vwstd 
B w o  

Vmtd + v w s t d  

Where: 
B w o  
'mstd 

'wstd 

proportion of water vapor in the gas stream by volume (%) 
volume of gas sample through the dry gas meter at standard conditions (ftf) 
volume of water collected at standard conditions (e) 

0 

6 .  Saturated moisture content (%) 

B w s  
=- (pv) x 100%' 

(PS 1 
Where: 

B W S  proportion of water vapor in the gas stream by volume at saturated conditions (%) 
absolute sample gas pressure (in. Hg) 
vapor pressure, actual (in. Hg) 

PS 
P" 

Whichever moisture value is smaller is used for Bwo in the following calculations. 

7 .  Molecular weight of dry gas stream (1bflb.mole) 

Md 

Where: 
dry molecular weight of sample gas (1bAb-mole) 
molecular weight of carbon dioxide (Ibllb-mole) 
molecular weight of oxygen (Ib/lb.mole) 

. molecular weight of carbon monoxide and nitrogen (lbllb-mole) 
proportion of carbon dioxide in the gas stream by volume (5%) 
proportion of oxygen in the gas stream by volume (%) 
proportion of carbon monoxide and nitrogen in the gas stream by volume (96) 

Md 

%02 

G2 
M C O + N 2  

co2 
0 2  
CO+N2 
100 conversion factor (%) 

8. Molecular weight of sample gas (Ib/lb.mole) 

MS = (Md) ( l -Bwo)+(MH?O)(BwO)  

Where: 
B w o  proportion of water vapor in the gas stream by volume 

dry molecular weight of sample gas (lbflb-mole) 
molecular weight of water (1bflb.mole) 
molecular weight of sample gas, wet basis (lb/lb-mole) 

Md 
MH20 
MS 
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-30 50 . .SAMPLE CALCULATIONS (CONTINUED) 
h 

9. Velocity of sample gas (Wsec) 
I 

VS =( 

Where: 

KP 11 (lb/lb-mole)(in. Hg) velocity pressure constant 
("R)(in. H,O) 

pitot tube coefficient 
molecular weight of sample gas, wet basis (lb/lb.mole) 
absolute sample gas pressure (in. Hg) 
average sample gas temperature (OF) 
sample gas velocity (Wsec) 
average square roots of velocity heads of sample gas (in. H,O) 
OF to OR conversion constant 

PS 
TS 
VS rn 
460 

10. Total flow of sample gas (acfm) 
Q, = (60)(As )(Y 

Where: 
cross sectional area of sampling location (ftz) 
volumetric flow rate at actual conditions (acfm) 
sample gas velocity (Wsec) 
conversion factor (sec/min) 

a 
VS 
60 

1 1 .  Total flow of samde gas (dscfm) 
, W ( 1 - B w J  , 

Qstd . 460) 

Where: 
B WO 

Qstd 

17.64 
460 

proportion of water vapor in the gas stream by volume 
absolute sample gas pressure (in. Hg) 
volumetric flow rate at actual conditions (acfm) 
volumetric flow rate at standard conditions, dry basis (dscfm) 
average sample gas temperature ("F) 
conversion factor ("Win. Hg) 
OF to OR conversion constant 

ps 
Q 
TS 

' 

12. Particulate concentration (gddscf) 

c gr ldxf 

Where: 
'gddscf 
m" 

'rnstd 
15.43 conversion factor (gr/g) 

measured concentration in the gas stream (gr/dscf) 
total amount of particulate matter collected, corrected for applicable reagent blank 

volume of gas sample through the dry gas meter at standard conditions (f?) 
(g) 
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SAMPLE CALCULATIONS (CONTINUED) 
i . -. 

13. Particulate concentration (gldscm) 
I (35.31) 

mstd 
c,dscrn 

Where: 
cg/dscm 

m, 

'mstd 
15.43 

measured concentration in the gas stream (g/dscm) 
total amount of particulate matter collected, corrected for applicable reagent blank 
(g) 
volume of gas sample through the dry gas meter'at standard conditions (fl?) 
conversion factor (f?/m3) 

* 

14. Particulate concentration (grlacf) 

Where: 
'grldsc f 

Qstd 

measured concentration in the gas stream (gddscf) 
measured concentration in the gas stream (gr/acf) 
volumetric flow rate at actual conditions (acfm) 
volumetric flow rate at standard conditions, dry basis (dscfm) 

k 
15. Particulate emission (Ib/hr) 

Where: 
Cgrtdscf 
Elmr 
Qstd 
60 
7,000 

- 

7,000 

measured concentration in the gas stream (gr/dscf) 
emission rate (lb/hr) 
volumetric flow rate at standard conditions, dry basis (dscfm) 
conversion factor (min/hr) 
conversion factor (grAb) 

5. Particulate emision (tonslyr) 

Where: 
Cgr/dscf 
Elb/hr emission rate ( l b h )  
Qstd 
60 conversion factor (mi&) 
7,000. conversion factor (grAb) 
8760 conversion factor (hrdyr) 
2,000 conversion factor (Ibs/ton) 

measured concentration in the gas stream (gridscf) 

volumetric flow rate at standard conditions, dry basis (dscfm) 
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17. Percent isokinetic (%) 
/ 

(O.O945O)(r + 460)( V,,, ) 
\rS A )\(144)0 JW - B,, i 

- - 
/n \/\r \ / ! D ~ ! * ~ ~ ! ~  

I 

Where: 
D" Fwo 

0 
0.09450 
460 

diameter of nozzle (in) 
proportion of water vapor in the gas stream by volume 
percent of isokinetic sampling (%) 
absolute sample gas pressure (in. Hg) 
average sample gas temperature (OF') 
volume of gas sample through the dry gas meter at standard conditions (f?) 
sample gas velocity (Wsec) 
total sampling time (min) 
constant 
OF to OR conversion constant 

I 

1 8. Continuous emisslms monitoring for total hydrocarbons (drift corrected in ppmwv)' 

Where: 
concentration corrected for drift (ppmwv) 
measured concentration in the gas stream (ppmwv) 
actual concentration of the upscale calibration gas (ppm) 
initial system calibration bias check response for the upscale calibration gas (ppm) 
final system calibration bias check response for the upscale calibration gas (ppm) 
initial system calibration bias check response for the zero gas (ppm) 
final system calibration bias check response for the zero gas (ppm) 

c,, 
C a v g  

cm 
cmi 
c m f  

Coi 
C o f  

19. Continuous emissions monitoring for total hydrocarbons as propane (moisture corrected to ppmdv)' 

- - (CPPmWv 1 
(1 - B W O )  

ppmdv 

Where: 
B w o  

'ppmdv 
Cpprnwv 

proportion of water vapor in the gas stream by volume 
concentration calibrated for drift (ppmdv) 
concentration calibrated for drift (ppmwv) 

' The calculations for carbon monoxide are performed in a similar manner. 
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SAMPLE CALCULATIONS (CONTINUED) 
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20. Continuous emissions monitoring for total hydrocarbons ( l b h )  I 
I 

- - (C ppm )(’~~c )(Qsrd )(60) 
E,b/hr (385.3)(106) 

Where: 
C 
Elblhr emission rate ( l b h )  

measured concentration in the gas stream (ppmdv) 

volumetric flow rate at standard conditions, dry basis (dscfm) 
molecular weight of total hydrocarbons 
conversion factor (p m) 
conversion factor (f P Ab-mole) 

$& 
385.3 
60 conversion factor (mi&) 

21. Organic compound concentration (Ib/dscf) 
- - (4 

ClWdScf (453.59)( 1 0 6 ) ( v m s r d ) ’  

Where: 
‘IWdscf 
m 
V T ‘ d  
10 
453.59 

measured concentration in the gas stream (lb/dscf) 
total mass of compound collected (pg) 
volume of gas sample through the dry gas meter at standard conditions (f?) 
conversion factor micrograms to grams (pg/g) 
conversion factor grams to pounds (g/lb) 

22. Organic compound concentration (gr/dscf) . 

C g d i i x f  = (cl Wdscf) (7000) 
Where: 

‘lb/dscf 
7000 

measured concentration in the gas stream ( lbhcf )  
conversion factor pounds to grains (lb/gr) 

23. Organic compound concentration (mgldscm) 

‘rngldscm 

Where: 
‘rngldscm 
m 
v m t d  
35.3 1 
1000 

measured concentration in the gas stream (mgldscm) 
total mass of compound collected (pg) 
vohme of gas sample through the dry gas meter at standard conditions (f?) 
conversion factor cubic feet to cubic meter (ft?/m3) 
conversion factor micrograms to milligrams (pg/mg) 

The calculations for carbon monoxide are performed in a similar manner, using the molecular weight 28.01. I 
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24. Organic compound concentration (ppm) 
I 

Where: 
concentration calibrated for drift (ppm, propane) 
measured concentration in the gas stream (Ib/dscf) 
molar volume of 1 lb-mole of air at STP. 

molecular weight of organic compound 

CPPm 
‘lbldscf 
385.3 
1 o6 conversion factor (ppm) 
Mw 

25. Organic compound emission ( l b h )  

Where: 
Cgddscf 
Elm1 emission rate (lb/hr) 
Qstd 
60 conversion factor (min/hr) 

measured concentration in the gas stream (Ib/dscf) 

volumetric flow rate at standard conditions, dry basis (dscfm) 
I 

.. 
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VELOCITY AND MOISTURE PARAMETERS 

/ Run No. 1 

Date (2000) 
Start Time (approx.) 
Stop Time (approx.) 

Sampling Conditions 
Y d  

C, Pitot tube coefficient 
P, Static pressure (in. H,O) 
A, Sample location area (ff) 
Pbsr Barometric pressure (in. Hg) 
O2 Oxygen (dry volume %) 
CO, Carbon dioxide (dry volume %) 
VI, Liquid collected (ml) 
V, Volume metered, meter conditions (ff) 
T, Dry gas meter temperature ( O F )  
T, Sample temperature ( O F )  

AH Meter box orifice pressure drop (in. H20) 

Dry gas meter correction factor 

Flow Results 
v,,, Volume of water collected (ff) 
V,, Volume metered, standard (ff) 
P, Sample gas pressure, absolute (in. Hg) 
P, Vapor pressure, actual (in. Hg) 
&,, Moisture in sample (% by volume) 
B, Saturated moisture (% by volume) 
dAP Velocity head (din. H 2 0 )  

Md MW of sample gas, dry (Ib/lb-mole) 
M, MW of sample gas, wet (Ib/lb-mole) 
V, Velocity of sample (Wsec) 
Q, Volumetric flow rate, actual (acfm) 
Qstd Volumetric flow rate, standard (dscfm)' 

Revision 0 

May 17 
17:36 
18:36 

1.0072 
0.84 
-0.2 
4.28 
29.40 
8.5 
4.0 
93.3 
44.47 

76 
1,437 
2.00 

4.39 
43.56 
29.39 
29.39 
9.16 

100.00 
0.263 
28.98 
27.97 
28.7 
7,369 
1,829 
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I' 
I 

. RunNo. 
I 

Date (2000) . 

Start Time (approx.) 
Stop Time (approx.) 

Sampling Conditions 

PARTICULATE 
VELOCITY AND MOISTURE PARAMETERS 

Dry gas meter correction factor 
Pitot tube coefficient 
Static pressure (in. H20) 
Sample location area (ft2) 
Barometric pressure (in. Hg) 
Nozzle diameter (in.) 
Oxygen (dry volume %) 
Carbon dioxide (dry volume %) 
Liquid collected (ml) 
Volume metered, meter conditions (ff) 
Dry gas meter temperature ( O F )  
Sample temperature ("F) 
Meter box orifice pressure drop (in. H20) 
Total sampling time (min) 

Flow Results 

2 

May 18 
07:38 
13:57 

Volilme of water collected (ff) 
Volume metered, standard (ft") 
Sample gas pressure, absolute (in. Hg) 
Vapor pressure, actual (in. Hg) 
Moisture in sample (% by volume) 

' 

Saturated moisture (7' by volume) 
Velocity head (din. H,O) 
MW of sample gas, dry (IbAb-mole) 
MW of sample gas, wet (IbAb-mole) 
Velocity of sample (Wsec) 
lsokinetic sampling ("/o) 

Volumetric flow rate, actual (acfm) 
Volumetric flow rate, standard (dscfm) 

1.0072 
0.84 
-0.1 
4.28 
29.40 
0.580 
7.3 
3.9 

572.4 
271.02 

85 
1,438 
2.02 
360 

26.94 
261.22 
29.39 
29.39 
9.35 

100.00 
0.242 
28.92 
27.90 
26.4 
100.8 
6,775 
1,678 

Revision 0 

000034 



IT CORPORATION 
CAE Project No: 8705 
Thermal Oxidizer Stack 

I' 
i 

' Run No. 

Daie i-2OOOj 
Start Time (approx.) 
Stop Time (approx.) 

Front Half Acetone Wash 
ID Identifier 

Sample volume (ml) 
Aliquot used (ml) 
Tare weight (9) ' 
Gross weight (9) 
Correction factor (9) 
Net weight (9) 

Front Half Filter 
ID Identifier 

Tare weight (9) 
Gross weight (9) 
Net weight (9) 

Total Front Half Particulate 
m,, Matter collected (9) 

+,-- 30 5 0 

PARTICULATE WEIGHT SHEET 

Blank 2 

May 18 
07:38 
13:57 

xxl8 f55 
200 150 
200 150 

107.7209 124.8304 
107.721 0 124.8321 

0.0001 detection limit 
0.0001 0.001 6 0.0001 

203421 
0.31 62 
0.31 80 
0.001 8 

0.0034 

Revision 0 

4 



i' 

IT CORPORATION 
CAE,Project No: 8705 
Thermal Oxidizer Stack 

PARTICULATE PARAMETERS 

2 . Run No. 

Date (2000) 
Start Time (approx.) 
Stop Time (approx.) 

Gas Conditions 
02' Oxygen (dry volume YO) 
COP Carbon dioxide (dry volume YO) 
T. Sample temperature (OF) 
Vmid Volume metered, standard (ft3) 
B, Moisture (volume %) 

Volumetric Flow Rate 
Q. 
Q, 

Volumetric flow rate, actual (acfm) 
Volumetric flow rate, standard (dscfm) 

Particulate 
m, Matter collected (9) 
C Concentration (gr/acf) 
C Concentration (gddscf) 
C Concentration (gldscm) 
E Emission rate (Ibhr) 
E Emission rate (tons/yr) 

May 18 
07:38 
1357 

7.3 
3.9 

1438 
261.22 
9.35 

6,775 
1,678 

0.0034 
0.00005 
0.00020 
0.00046 
0.0029 
0.01 3 

i 

Revision 0 



IT Corporation @ WPRAP; Fernald, Ohio 
CAE Project No: 8705 
Thermal Oxidizer Stack 

I‘ 
CEM PARAMETERS I 

’ RunNo. 

Date (2000) 
‘Start Time 
Stop Time 

Gas Conditions 
Ts Temperature (OF) 
O2 Oxygen (dry volume %) 
CO, 
6, 
Q. 
QsM 

Carbon Dioxide ( dry volume % ) 
Moisture in sample ( % by volume ) 
Volumetric flow rate, actual (acfm) 
Volumetric flow rate, standard (dscfm) 

OXYGEN 

C Effluent gas concentration (%, dry) 

Calibration Gases 
Cd 
Ca 
C,,, 
C,, 
C, 

Calibration bias check, initial zero gas 
Calibration bias check, initial upscale gas 
Calibration bias check, final zero gas 
Calibration bias check, final upscale gas 
Actual concentration of upscale gas 

Calculated Results 

C, Concentration drift corrected (“h, dry) 

CARBON DIOXIDE 
Data Acauisition 

C Effluent gas concentration (%, dry) 

Calibration Gases 
Cd 
C,,., 
C,,, 
C,,.,, 
C, 

Calibration bias check, initial zero gas 
Calibration bias check, initial upscale gas 
Calibration bias check, final zero gas 
Calibration bias check, final upscale gas 
Actual concentration of upscale gas 

Calculated Results 

c,, Concentration drift corrected (%, dry) 

1 2 

30 50 

3 

May i f  May 17 May 17 
11:15 12:33 13:51 
12:15 13:33 15:04 

1,437 1,437 1,437 
7.6 7.7 6.9 
4.2 4.2 4.4 

9.1 6 9.16 9.1 6 
7,369 7,369 7,369 
1,829 1,829 . 1,829 

* 

7.5 7.7 6.9 

0.0 0.0 0.0 
6.0 6.0 6.0 
0.0 0.0 0.0 
6.0 6.0 6.0 

6.05 6.05 6.05 

7.6 7.7 6.9 

4.1 4.1 4.3 

0.0 0.0 0.0 
5.9 5.9 5.9 
0.0 0.0 . 0.0 
5.9 5.9 5.9 

6.03 6.03 6.03 

4.2 4.2 4.4 

0043037 
Revision 0 . 



IT Corporation Q WPRAP; Fernald, Ohio 
CAE Project. No: 8705 

.. Thermal Oxidizer Stack 

. ' i '  I CEM PARAMETERS 

Run No. 

Date (2000) 
Start Time 
Stop Time 

r 

. Gas Conditions 
Ts Temperature (OF) 
O2 Oxygen (dry volume %) 
C02 
8, 
0. 
QsDd 

Carbon Dioxide ( dry volume % ) 
Moisture in sample ( Oh by volume ) 
Volumetric flow rate, actual (acfm) 
Volumetric flow rate, standard (dscfm) 

CARBON MONOXIDE 
Data Acauisition 

C Effluent gas concentration (ppmdv) 

Calibration Gases 
Cd 
C,,., 
Cd 
Cd  
C, 

Calibration bias check, initial zero gas 
Calibration bias check, initial upscale gas 
Calibration bias check, final zero gas 
Calibration bias check, final upscale gas 
Actual concentration of upscale gas 

Calculated Results 
C, Concentration drift corrected (ppmdv) 
E Emission rate (Ibhr) 
E Emission rate (todyr) 

TOTAL HYDROCARBONS AS PROPANE 
-rJ 

C Effluent gas concentration (ppmwv) 

Calibration Gases 
Cd 
C,,i 
Cd 
Cd  
C, 

Calibration bias check, initial zero gas 
Calibration bias check, initial upscale gas 
Calibration bias check, final zero gas 
Calibration bias check, final upscale gas 
Actual concentration of upscale gas 

Calculated Results 
C,, . Concentration drift corrected (ppmwv) 
C,, Concentration moisture corrected (ppmdv) 
E Emission rate (Ibhr) 
E Emission rate (tonlyr) 

Revision 0 

1 

May 17 
11:15 
12:15 

1,437 
7.6 
4.2 

9.1 6 
7,369 
1,829 

2.0 

0.6 
25.6 
0.4 

25.6 
25.44 

1.5 
0.012 
0.052 

0.6 

0.1 
24.4 
0.0 

25.1 
24.96 

0.6 
0.7 

0.009 
0.038 

2 

May 17 
12:33 
13:33 

1,437 
7.7 
4.2 

9.1 6 
7,369 
1,829 

0.3 

0.4 
25.6 
0.2 

25.5 
25.44 

0.01 

0.001 
0.000 

0.1 

0.0 
25.1 
-0.1 
24.8 

24.96 

0.1 
0.2 

0.002 
0.008 

3 

May 17 
13:51 
15:04 

1,437 
6.9 
4.4 

9.16 
7,369 
1,829 

0.6 

0.2 
25.5 
0.5 

25.5 
25.44 

0.2 
0.002 
0.008 

0.2 

-0.1 
24.8 
0.0 

25.0 
24.96 

0.3 
0.3 

0.004 
0.016 

080038 

i ,: 



IT CORPORATION 
CAE Project No: 8705 
Stack i‘ 

I 

VOLATILE ORGANIC COMPOUNDS PARAMETERS 

I 

Run No. 

Date j20130j 
Start Time (approx.) 
Stop Time (approx.) 

1A 

May 17 
10:36 
11:16 

Sampling Conditions 
Yd Dry gas meter correction factor 1.0027 
Pb Barometric pressure (in. Hg) 29.40 
Vm Volume metered, meter conditions (liters) 31.10 
Vm Volume metered, meter conditions (ft3) 1.0982 
Tm Dry gas meter temperature (“F) 80 
AH Meter box orifice pressure drop (in. H20) 1.70 

Calculated Results 
VmstcVolume metered, standard (ft3) 1.061 3 

Flow Results’ 
Qa Volumetric flow rate, actual (acfm) 7,369 
Qstd Volumetric flow rate, standard (dscfm) 1,829 

1 The flow results were obtained from the Velocityh’loisture Parameters. 

16 

May 17 
11:28 
12:08 

1.0027 
29.40 
21.56 

0.761 3 
87 

1.61 

0.7263 

7,369 
1,829 

1c 

May 17 
12:20 
13:OO 

1.0027 
29.40 
21.44 

0.7571 
91 

1.60 

0.71 78 

7,369 
1,829 

30 50 

1D 

May 17 
13:09 
13:49 

e .  1.0027 
29.40 
22.05 

0.7786 
93 

1.60 

0.7351 

7,369 
1,829 

Revision 0 

QB80039 



IT CORPORATION 
CAE Prorect No: 8705 
Stack 

I 
VOLATILE ORGANIC COMPOUNDS PARAMETERS 

I Run No. 

Date (2000) 
Start Time (approx.) 
Stop Time (approx.) 

Chloromethane (MWS0.49) 
m Matter collected (pg) 
C Concentration (Ib/dsd) 
C Concentration (gr/dscf) 
C Concentration (mgldscm) 
C Concentration (ppm) 
E Emission rate (Ibhr) 

Vinyl Chloride (MW=62.50) 
m Matter collected (pg) 

Bromomethane (MW=94.95) 
m Matter collected (pg) 
C Concentration (Ibldscf) 
C Concentration (gddscf) 
C Concentration (mgldscm) 
C Concentration (ppm) 
E Emission rate (Iblhr) 

1,l-Dichloroethane (MWz98.97) 
m Matter collected (pg) 

Trichlorof luoromethane (MW437.37) 
m Matter collected (pg) 

1,l-Dichloroethene (MWz96.94) 
m Matter collected (pg) 

Carbon disulfide (MW=76.14) 
m Matter collected (pg) 
C Concentration (Ib/dscf) 
C Concentration (gr/dscf) 
C Concentration (mg/dscrn) 
C Concentration (ppm) 
E Emission rate (Ibhr) 

Acetone(MW=58.08) 
m Matter collected (pg) 
C Concentration (Ib/dscf) 
C Concentration (gr/dscf) 
C Concentration (mgldscm) 
C Concentration (ppm) 
E Emission rate (Ib/hr) 

1A 

May 17 
1036 
11:16 

0.480 
9.97E-10 
6.98E-06 
1.60E-02 
7.61 E-03 
1.09E-04 

0.000 

0.139 
2.89E-10 
2.02E-06 
4.62E-03 
1.1 7E-03 
3.1 7E-05 

0.000 

0.000 

0.000 

0.000 

0.107 
2.22E-10 
1 S6E-06 
3.56E-03 
1.47E-03 
2.44E-05 

18 

May 17 
11:28 
12:08 

0.000 

0.000 

0.031 
9.41 E-1 1 
6.59E-07 
1 S I  E-03 
3.82E-04 
1.03E-05 

0.000 

0.000 

0.000 

0.000 

0.000 

1c 

May 17 
12:20 
13:00 

0.000 

0.000 

0.052 
1.60E-10 
1.12E-06 
2.56E-03 ' 

6.48E-04 
1.75E-05 

0.000 

0.000 

0.000 

0.230 
7.06E-10 
4.94E-06 
1.13E-02 
3.57E-03 
7.75E-05 

0.069 
2.12E-10 
1.48E-06 
3.39E-03 
1.41 E-03 
2.33E-05 

I 

I Revision 0 



IT CORPORATION 
CAE Project No: 8705 
Stack I' 

I 

VOLATILE ORGANIC COMPOUNDS PARAMETERS 
, 

Run No. 

Sate (2000) 
Start Time (approx.) 
Stop Time (approx.) 

Methylene chloride (MW=84.94) 
m Matter collected (pg) 
C Concentration (Ibldscf) 
C Concentration (gr/dscf) 
C Concentration (mgldscm) 
C Concentration (ppm) 
E Emission rate (Ib/hr) 

1,2-DIchloroethene(total) (M W=96.95) 
m Matter collected (pg) 

Chloroform (MW419.39) 
m Matter collected (pg) 

2-Butanone (MWz72.11) 
m Matter collected (pg) 

Carbon tetrachloride (MWd53.84) 
rn Matter collected (pg) 

Benzene (MWz78.11) 
m Matter collected (pg) 
C Concentration (Ib/dscf) 
C Concentration (gr/dscf) 
C Concentration (rngldscm) 
C Concentration (ppm) 
E Emission rate (Ibhr) 

Trichloroethene (MW=131.40) 
m Matter collected (pg) 

1,5-Dichloropropane (MWz112.99) 
m Matter collected (pg) 

1,2-Dichloroethane (MW=98.96) 
m Matter collected (pg) 

Bromodichloromethane (MWd 63.83) ' 
m Matter collected (pg) 

cis-l,3-Dichloropropene (MW410.98) 
m Matter collected (pg) 

trans-l,3-Dichloropropene (MW=110.98) 
m Matter collected (pg) 

1A 

May 17 
10:36 
11:16 

0.102 
2.1 2E-10 
1.48E-06 
3.39E-03 
9.61 E-04 
2.33E-05 

0.000 

0.000 

0.000 

0.000 

0.067 
1.39E-10 
9.74E-07 
2.23E-03 
6.87E-04 
1.53E-05 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1B 

May 17 
11 :28 
12:08 

0.1 04 
3.1 6E-10 
2.2 1 E-06 
5.06E-03 
1.43E-03 
3.46E-05 

0.000 

0.000 

0.000 

0.000 

0.043 
1.31 E-IO 
9.14E-07 
2.09E-03 
6.44E-04 
1.43E-05 

0.000 

0.000' 

0.000 

0.000 

0.000 

0.000 

,"'30 50 

1c 

May 17 
12:20 
13:00 

0.023 
7.06E-11 
4.94E-07 
1.13E-03 
3.20E-04 
7.75E-06 

0.000 

0.000 

0.000 

0.000 

0.050 
1.54E-10 
1.07E-06 
2.46E-03 
7.57E-04 
1.69E-05 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

Revision 0 
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IT CORPORATION 
CAEaf?rojeft No: 8705 
Stack’ 

VOLATILE ORGANIC COMPOUNDS PARAMETERS 

I Run No. 

Date (2000) 
Start Time (approx.) 
Stop Time (approx.) 

4-Methyl-2-pentanone (MW=1 00.1 6) 
m Matter collected (pg) 

Toluene (MWz92.13) 
m Matter collected (pg) 

Tetrachloroethene (MWz165.85) 
m Matter collected (pg) 

Chlorobenzene (MWs112.56) 
m Matter collected (pg) 

Ethylbenzene (MWdO6.16) 
m Matter collected (pg) 

Xylene(tota1) (MWdO6.16) 
m Matter collected (pg) 

1,1,1 -Trichloroethane (MW433.42) 
m Matter collected (pg) 

Styrene (MW404.14) 
m Matter collected (pg) 

Dibromochloromethane (MW=208.28) 
m Matter collected (pg) 

1,1,2-Trichloroethane (MW=133.42) 

Bromoform (MWz252.77) 

m Matter collected (pg) 

m Matter collected (pg) 

2-Hexanone (MW=100.16) 
m Matter collected (pg) 

1,1,2,2-TetrachIoroethane (MW=167.86) 
m Matter collected (pg) 

1A 

May 17 
10:36 
11:16 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

18 

May 17 
11:28 
12:08 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1c 

May 17 
12:20 
13:00 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

Revision 0 



IT CORPORATION 
CAE Project No: 8705 
Stack II 

i 
VOLATILE ORGANIC COMPOUNDS PARAMETERS 

I 
Run No. 

Date (2000) 
Start Time (approx.) 
Stop Time (approx.) 

Sampling Conditions 
, Yd Dry gas meter correction factor 

Pb Barometric pressure (in. Hg) 
Vm 
Vm 
Tm 
AH 

Volume metered, meter conditions (liters) 
Volume metered, meter conditions (ft3) 
Dry gas meter temperature (“F) 
Meter box orifice pressure drop (in. H20) 

Calculated Results 
Vmstc Volume metered, standard (ft3) 

2A 

May 17 
14:24 
15:04 

1.0027 
29.40 
25.10 

0.8863 
88 

1.59 

0.8450 

Flow Results’ 
Qa Volumetric flow rate, actual (acfm) 7,369 
Qstd Volumetric flow rate, standard (dscfm) 1,829 

’ The flow results were obtained from the Velocity/Moisture Parameters. 

Revision 0 

28 

May 17 
15:24 
17:Ol 

1.0027 
29.40 
25.10 

0.8863 
79 

1.59 

0.8583 

7,369 
1,829 

2 c  

May 17 
17:lO 
17:50 

1.0027 
29.40 
20.79 

0.7341 
80 

1.60 

0.7096 

7,369 
1,829 

30 50 

2D 

May 17 
17:59 
18:39 

1.0027 
29.40 
22.64 . 

0.7994 
a4 

1.60 

1 

0.7676 

7,369 
1,829 



_ _ _ _ _ ~  ~ 

I 

IT CORPORATION 
GAE Project No: 8705 
Stack 

I I  
I 

VOLATILE ORGANIC COMPOUNDS PARAMETERS 

I Run No. 

Date (2000) 
Start Time (approx.) 
Stop Time (approx.) 

Chloromethane (MW=50.49) 
m Matter collected (pg) 
C Concentration (Ib/dscf) 
C Concentration (gr/dscf) 
C Concentration (mg/dscm) 
C Concentration (ppm) 
E Emission rate (Ibhr) 

Vinyl Chloride (MWz62.50) 
m Matter collected (pg) 

Brornomethane (MW=94.95) 
m Matter collected (pg) 
C Concentration (Ib/dscf) 
C Concentration (gr/dscf) 
C Concentration (mg/dscm) 
C Concentration (ppm) 
E Emission rate (Ibhr) 

1,l -Dichloroethane (MWz98.97) 
m Matter collected (pg) 

Trichlorofluoromethane (MW=137.37) 
m Matter collected (pg) 

1,l-Dichloroethene (MW=96.94) 
m Matter collected (pg) 

Carbon disulfide (MWz76.14) 
m Matter collected (pg) 

Acetone(MW=58.08) 
m Matter collected (pg) 
C Concentration (Ib/dscf) 
C . Concentration (gr/dscf) 
C Concentration (mg/dscm) 

: C Concentration (ppm) 
, E Emission rate (Ibhr) 

Methylene chloride (MW=84.94) 
m Matter collected (pg) 
C Concentration (Ib/dscf) 
C Concentration (grldscf) 
C Concentration (mg/dscm) 
C Concentration (ppm) 
E Emission rate (Ibhr) 

2A 

May 17 
14:24 
15:04 

0.000 

0.000 

0.053 
1.38E-10 
9.68E-07 
2.21 E-03 
5.61 E-04 
1.52E-05 

0.000 

0.000 

0.000 

0.000 

0.226 
5.90E-10 
4.1 3E-06 
9.44E-03 
3.91 E-03 
6.47E-05 

0.107' 
2.79E-10 ' 

1.95E-06 
4.47E-03 
1.27E-03 
3.06E-05 

26 

May 17 
15:24 
17:01 

0.000 

0.000 

0.092 
2.36E-10 
1.65E-06 
3.78E-03 
9.59E-04 
2.59E-05 

0.000 

0.000 

0.000 

0.000 

0.1 75 
4.50E-10 
3.15E-06 
7.20E-03 
2.98E-03 
4.93E-05 

0.078 
2.00E-10 
1.40E-06 
3.21 E-03 
9.09E-04 
2.20E-05 

2C 

May 17 
17:10 
17:50 

0.058 
1.80E-10 
1.26E-06 
2.89E-03 
1.38E-03 
1.98E-05 

0.000 

0.031 
9.63E-11 
6.74E-07 
1.54E-03 
3.91E-04 
1.06E-05 

0.000 

0.000 

0.000 

0.000 

0.168 
5.22E-10 
3.65E-06 
8.36E-03 
3.46E-03 
5.73E-05 

0.020 
6.21 E-1 1 
4.35E-07 
9.95E-04 
2.82E-04 
6.82E-06 

Revision 0 

0006944 



IT CORPORATION 
CAE Project No: 8705 
Stack 

i' 
I 

VOLATILE ORGANIC COMPOUNDS PARAMETERS 

I Run No. 

Da!e (20Oclr) 
Start Time (approx.) 
Stop Time (approx.) 

1,2-Dichloroethene(total) (MW=96.95) 
m Matter collected (pg) 

Chloroform (MWd 19.39) 
m Matter collected (pg) 

2-Butanone (MW=72.11) 
m Matter collected (pg) 

Carbon tetrachloride (MWG153.84) 
m Matter collected (pg) 

Benzene (MW=78.11) 
m Matter collected (pg) 
C Concentration (Ib/dscf) 
C Concentration (gr/dscf) 
C Concentration (mg/dscm) 
C Concentration (ppm) 
E Emission rate (Ibhr) 

Trichloroethene (MWd31.40) 
m Matter collected (pg) 

l12-Dichloropropane (MWd 12.99) 
m Matter collected (pg) 

1 ,BDichloroethane (MW~98.96) 
m Matter collected (pg) 

Bromodichloromethane (MWd63.83) 
m Matter collected (pg) 

cis-l13-Dichloropropene (MW410.98) 
m Matter collected (pg) 

trans-l,3-Dichloropropene (MW=llO.98) 
m Matter collected (pg) 

4-Methyl-2-pentanone (MW=100.16) 
m Matter collected (pg) 

Toluene (MW=92.13) 
m Matter collected (pg) 

Tetrachloroethene (MW465.85) 
m Matter collected (pg) 

Revision 0 

2A 

May 17 
14:24 
1 5:04 

0.000 

0.000 

0.000 

0.000 

0.051 
1.33E-10 
9.31 E-07 
2.1 3E-03 
6.56E-04 
1.46E-05 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

2 6  

May 17 
15:24 
17:01 

0.000 

0.000 

0.000 

0.000 

0.050 
1.28E-10 
8.99E-07 
2.06E-03 
6.34E-04 
1.41 E-05 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

-?- 30 50 

2 c  

May 17 
17:10 
17:50 

0.000 

0.000 

0.000 

0.000 

0.073 
2.27E-10 
1.59E-06 
3.63E-03. 
1.12E-03 
2.49E-05 

0.000 

0.000 

' 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 



IT CORPORATION 
CAE Project No: 8705 
Stack 

VOLATILE ORGANIC COMPOUNDS PARAMETERS 

Run No. ' ' 2A 28 2c  I 

Date (2000) 
Start Time (approx.) 
Stop Time (approx.) 

May 17 May 17 
14:24 15:24 
15:04 17:01 

May 17 
1730 
1750 

Chlorobenzene (MW4 12.56) 
m Matter collected (pg) 0.000 0.000 0.000 

Ethylbenzene (MW406.16) 
m Matter collected (pg) 0.000 0.000 0.000 

Xylene(tota1) (MW406.16) 
m Matter collected (pg) 0.000 0.000 0.000 

1,l ,l-Trichloroethane (MW433.42) 
m Matter collected (pg) 0.000 0.000 0.000 

Styrene (MWd04.14) 
m Matter collected (pg) 0.000 0.000 0.000 

Dibromochloromethane (MW=208.28) 
m Matter collected (pg) 0.000 0.000 0.000 

1,1,2-Trichloroethane (MW433.42) 
m Matter collected (pg) 0.000 0.000 0.000 

Bromoform (MW=252.77) 
m Matter collected (pg) 0.000 0.000 0.000 

2-Hexanone (MW=100.16) 
m Matter collected (pg) 0.000 0.000 0.000 

1,1,2,2-TetrachIoroethane (MW467.86) 
m Matter collected (pg) 0.000 0.000 0.000 

Revision 0 



IT CORPORATION 
CAE Project No: 8705 
Stack , 

I 

VOLATILE ORGANIC COMPOUNDS PARAMETERS 

I 
Run No. 3A 3B 3c  

Date (2000) 
Start Time (approx.) 
Stop Time (approx.) 

May 18 May 18 . May 18 
07:43 08:32 09:20 
08:23 09:12 1o:oo 

Sampling Conditions 
Yd Dry gas meter correction factor 1.0027 1.0027 1.0027 
Pb Barometric pressure (in. Hg) 29.40 29.40 29.40 
Vm Volume metered, meter conditions (liters) 20.76 21.68 20.36 
Vm Volume metered, meter conditions (ft3) 0.7331 0.7655 0.71 89 

AH Meter box orifice pressure drop (in. H20) 1.58 1.60 1.60 
Tm Dry gas meter temperature (“F) 77 88 91 

Calculated Results 
Vmstc Volume metered, standard (ft3) 0.71 22 0.7297 0.6812 

Flow Results‘ 
Qa Volumetric flow rate, actual (acfm) 6,775 6,775 6,775 
Qstd Volumetric flow rate, standard (dscfm) 1,678 1,678 1,678 

30 50 

3D 

May 18 
10:06 
10:46 

1.0027 d 

, 29.40 
21.03 

0.7426 
91 

1.60 

0.7035 

6,775 
1,678 

1 The flow results were obtained from the Particulate Parameters. 



- 

IT CORPORATION 
J CAE'Project No: 8705 
 stack- 

VOLATILE ORGANIC COMPOUNDS PARAMETERS 

I Run No. 

Date (2000) 
Start Time (approx.) 
Stop Time (approx.) 

Chloromethane (MWz50.49) 
. m Matter collected (pg) 

Vinyl Chloride (MW=62.50) 
m Matter collected (pg) 

Bromornethane (MW=94.95) 
m Matter collected (pg) 
C ' Concentration (Ib/dscf) 
C concentration (grldscf) 
C Concentration (mgldscm) 
C Concentration (ppm) 
E Emission rate (Ibhr) 

1,l-Dichloroethane (MWz98.97) 
m Matter collected (pg) 

Trichlorofluoromethane (MWd37.37) 
m Matter collected (pg) 

1,l-Dichloroethene (MW=96.94) 
m Matter collected (pg) 

Carbon disulfide (MWz76.14) 
m Matter collected (pg) 

Acetone(MW=58.08) 
m Matter collected (pg) 
C Concentration (Ib/dscf) 
C Concentration (grldscf) 
C Concentration (mgldscm) 
C Concentration (ppm) 
E Emission rate (Ibhr) 

Methylene chloride (MW=84.94) 
m Matter collected (pg) 
C Concentration (Ib/dscf) 
C Concentration (gddscf) 
C Concentration (mgldscm) 
C Concentration (ppm) 
E Emission rate (Ibhr) 

3A 

May 18 
07:43 
08:23 

0.000 

0.000 

0.024 
7.43E-11 
5.20E-07 
1.1 9E-03 
3.01 E-04 
7.48E-06 

0.000 

0.000 

0.000 

0.000 

0.196 
6.07E-10 
.4.25E-06 
9.72E-03 
4.03E-03 
6.1 1 E-05 

0.122 
3.78E-10 
2.64E-06 
6.05E-03 
1.71 E-03 
3.80E-05 

3 8  

May 18 
08:32 
09:12 

0.082 

0.000 

0.036 
1.09E-10 
7.61 E-07 
1.74E-03 
4.41 E-04 
1.1 OE-05 

0.000 

0.000 

0.000 

0.000 

0.220 
6.65E-10 
4.65E-06 
1.06E-02 
4.41 E-03 
6.69E-05, 

0.100 
3.02E-10 
2.1 1 E-06 
4.84E-03 
1.37E-03 
3.04E-05 

3c  

May 18 
09:20 
10:00 

0.000 

0.000 

0.038 
1.23E-10 
8.61 E-07 
1.97E-03 
4.99E-04 
1.24E-05 

0.000 

0.000 

0.000 

0.000 

0.065 
2.10E-10 
1.47E-06 
3.37E-03 
1.40E-03 
2.1 2E-05 

0.027 
8.74E-11 
6.12E-07 
1.40E-03 
3.96E-04 
8.80E-06 

Revision 0 



IT CORPORATION 
CAE Project No: 8705 
Stack 

i 
VOLATILE ORGANIC COMPOUNDS PARAMETERS 

i 
Run No. 

Date (2000) 
Start Time (approx.) 
Stop Time (approx.) 

1,2-Dichloroethene(total) (MW=96.95) 
m Matter collected (pg) 

Chloroform (MW=1'19.39) 
m Matter collected (pg) 
C Concentration (Ib/dscf) 
C Concentration (gr/dscf) 
C Concentration (mgldscm) 
C Concentration (ppm) 
E Emission rate (Ibhr) 

2-Butanone (MW=72.11) 
m Matter collected (pg) 

Carbon tetrachloride (MW453.84) 
m Matter collected (pg) 

Benzene (MW=78.11) 
m Matter collected (pg) 
C Concentration (Ib/dscf) 
C Concentration (gr/dscf) 
C Concentration (mg/dscm) 
C Concentration (ppm) 
E Emission rate (Ibhr) 

Trichloroethene (MW431.40) 
m Matter collected (pg) 

1,2-Dichloropropane (MW4 12.99) 
m Matter collected (pg) 

1,2-Dichloroethane (MWz98.96) 
m Matter collected (pg) 

Bromodichloromethane (MW463.83) 
m Matter collected (pg) 

cis-1 ,3-Dichloropropene (MW=110.98) 
m Matter collected (pg) 

trans-l,3-Dichloropropene (MW=110.98) 
m Matter collected (pg) 

4-Methyl-2-pentanone (MW=100.16) 
. m Matter collected (pg) 

3A 

May 18 
07:43 
08~23 

0.000 

0.000 

0.000 

0.000 

0.058 
1.80E-10 
1.26E-06 
2.88E-03 
8.86E-04 
1.81 E-05 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

38 

May 18 
08:32 
09:12 

0.000 

0.000 

0.000 

0.000 

0.057 
1.72E-10 
1.21 E-06 
2.76E-03 
8.50E-04 
1.73E-05 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

30 5 0 

3 c  

May 18 
09:20 
10:00 

0.000 

0.026 
8.41 E-1 1 
5.89E-07 
1.35E-03 
2.72E-04 
8.47E-06 

0.000 

0.000 

0.045 
1.46E-10 
1.02E-06 
2.33E-03 
7.18E-04 
1.47E-05 

0.000 ' 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

Revision 0 



IT CORPORATION 
CAE groject . .  No: 8705 ' 

St&' c, I. , ' . 

VOLATILE ORGANIC COMPOUNDS PARAMETERS 

Run No. 

Date (2000) 
Start Time (approx.) 
Stop Time (approx.) 

Tolu,ene (MWz92.13) 
m Matter collected (pg) 
C Concentration (Ib/dscf) 
C Concentration (gr/dscf) 
C Concentration (mgldscm) 

' C Concentration (ppm) 
E Emission rate (Ibhr) 

Tetrachloroethene (MW=lSS.SS) 
m Matter collected (pg) 

Chlorobenzene (MWdl2.56) 
m ' Matter collected (pg) 

Ethylbenzene (MW4 06.16) 
m Matter collected (pg) 

Xylene(tota1) (MW406.16) 
m Matter collected (pg) 

l,l,l-Trichloroethane (MW=133.42) 
m Matter collected (pg) 

Styrene (MW404.14) 
m Matter collected (pg) 

Dibromochloromethane (MW=208.28) 
m Matter collected (pg) 

1,1,2-Trichloroethane (MWd33.42) 
m Matter collected (vg) 

Bromoform (MWz252.77) 
m Matter collected (pg) 

2-Hexanone (MW=100.16) 
m Matter collected (pg) 

1,1,2,2-Tetrachloroethane (MW467.86) 
m Matter collected (pg) 

3A 

May 18 
07:43 
08:23 

0.01 0 
3.1 OE-11 
2.1 7E-07 
4.96E-04 
1.29E-04 
3.1 2E-06 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

38 

May 18 
08:32 
09: 12 

0.000 

,o.ooo 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

May 18 
09:20 
10:00 

0.000 
I 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

Revision 0 
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NOZZLE CALIBRATION SHEET - - ? 3 0 5 0  

. 

. .  

(40 CFR 60, Appendix A, Method 5, Section 5.1) 000052 



I 

Vost Meter Full Test Calibration 
~ 

Operator: M . V .  

d 
Q a 
0 !s 

Nomenclature 

1% bmmctric Pressure (in. Hg) 
Q Flow Rate (cfm) 
AH Orifice PresureDifbercntd (in.H20) 
AI' Met Pressure Diffaential(in H20) 
vd Gas Meter Volurnc - Dry (fG) 
Vds Standard Meter Volum - Dly (fs) 
Td Average Meter Box Temperature ("F) 
To Outlet Meter Box Ternperature("F) 
T k  Average Standard Meter Tenperature ("F) 
Yd Meter Cordion Factor (unitless) 
Yds Standard Meter Correction Factor (unitless) 
AH@ Orifice PressureDifkrentid giving 0.75cfm 

of air at 68°F and 29.92 in. Hg (in. 3 0 )  

Vacuum Gauge 

h 1 

I Standard1 Vacuum 1 
Thermometers 

Equations 



i' 
I 

Pyrometer No.: 67-V 1 Office: Palatine, Il 

Calibrated By: 
Date: 5/12/00 Job Number: 

M . V .  Client: 

. 
Reference Used: Omega C1-23 Serial No: T-87859 
Calibrated By: J.H. Metrology Co. Date: 6/8/98 

Calibration Reference Information 

Report NO: R022976 I 
. I  .-. . 

Clean Air Englneerlng 



.. . 
0 

SZOO'I 

Z100'1 

ECOO'I 

961/HV + %I 
9-61 / Jp + qcI 

suogenbg 

0001 0001 00 00001 00'1- 08'1 ZEO(1 

0001 0001 00 0000'1 00'1- 08'1 ZEO'C 

000'1 0001 0'0 00001 00'1- 08'1 ZEO'C 



Point No. Target Temp. Reference Temp. I indicated Temp. Temp. Difference 9'. Difference' 
1 Ice-32F 
2 Ambient-70F 
3 Hot Oil-15OF 
4 Boiling H20-212F. 
5 Hot Oil-320F 

-- 

- 

"S" Pitot 
Measurement Specification 

Speclficatlon 

%Difference S 1.5 

al(")=l.OOO a2(0)=1.000 51 oo 
pl(0)=2000 p2(~)=0.000 505' 
y (0)=1 .000 
Pa(')=0.372 Pb(')=0.372 Pa+Pb=A 
A(")=0.744 Dt(")=0.250 

e (o)=i .ooo 

Calculations 
Z(')= A sin y = 0.01 30 5 0.125' 

W(')= A sin e = 0.01 298 5 0.03125. 

Pitot Side 'A': 

I I Trial No. I Reference P I Probe P Probe Cp' 
4 I I 

Standard Pit ot 
Measurement (inches) Specification 

Deviation from 
Average Cp' 

Tube O.D. (D) 
Static Hole I.D. = 0.1 x (D) 

Pitot Side 'E': 

I I Trial No. I Reference P I Probe P Probe Cp' .. I I 

Length: 
Tip to Static 

Static to Bend 
2 6 x (D) 
2 8 x (D) 

Deviation from 
Average Cp' 

If "Yes", "S" pitot CpzO.84; Std. Pitot-0.99. If "NO", 
wind tunnel calibration i s  required. 

Does assembly meet specifications? YES '_L 

Reference Pitot I.D. No: Reference Pitot Cp: 

1 3 I I I I I 
Side 'A' Average Probe Cp=l 

Specification 

Cp Deviaoons S 0.01 

Specification 

Cp Deviations 5 0.01 

i 3 I I I I 1 

Side '6' Average Probe Cp=l I 
'Probe Cp= (Reference Cp)d(Reference AP/ Probe AP); Cp Deviation= Trial Cp - Average Probe Cp 

Difference - IDifferencel S 0.01 - I 'A' Average Cpl - , 'E' Average Cp , 
.... Does assembly meet specifications? , .  

i .  

If "Yes", Cp- Average of Side 'A' and 'B' Cp values. I f  
"No", Pitot must be replaced. 

. . . . . .  . . . . .  . . . . . . . .  . . . . . . . . . . .  . . . . . .  . . . . . .  .. ....... .. . .  . .  .:... ,.. , .,:< -.: :. ._ .,; ; ': . .  !: All specifications are from EPA-600/9-76-005, section- 3.7 ' . " :.. " , 
\.___ .' 

. . . . . . . .  

Date: ,511 1 /00  Probe Cp= 0.84 Calibrated by: T.F. 

Clean Air Engineering 



6.. *.. 
i *  
L; 

Sample Probe Calibration 

Pitot Slde 'A': 

1 
2 
3 

Trial No. Reference P Probe P Probe Cp* 

. Side 'A' Average Probe Cp= 

Probe Type: 5FT. WATERCOOL PROBE 

Deviation from 
Average Cp* 

I.D. Number: 10-28-94-2 

Pitot Side 'B': Deviation from 
Trial No. Reference P Probe P Probe Cp* Average Cp' - 1 

2 
3 1 

. i  
Aeference Type: Reference 1.D. No: Pyrometer I.D. No: Degree-. 

Speclflcatlon 

%Difference S 1.5 

Does assembly meet specificatlons? 

Specification 

Cp Deviations 5 0.01 

"S" Pitot 
Measurement specification 

Side '8' Average Probe Cpn 

al(o)=O.OOO a2(0)=2000 
1 1  ( ~ ) ~ . O o O  fi2(")=0.000 
y (0)=2.000 e (o)=i.ooo 
Pa(")=0.373 Pb(")=O. 373 
A(')=0.746 D t( " ) = O .  2 50 

Calculations 
Z(')= A sin y = 0.0260 S 0.125' 
W(")= A sin 0 = 0.01 302 S 0.03125' 

s1 oo 
SO5O 

Pa+Pb=A 

Standard P itot 
Measurement (inches) Specification 

Tube O.D. (D) 
Static Hole I.D. = 0.1 x (D) 

Length: 
. Tip to Static 2 6 x (0) 

2 8 x (0) Static to Bend 

If "YesuI "S" pitot CpzO.84; Std. Pitot=0.99. If'"NO', 
wind tunnel calibration Is required. , . 

Does assembly meet specifications? YES - 
Reference Pitot I.D. No: Reference Pitot Cp: 

Specification 

Cp Deviations 5 0.01 

Difference 
IDifferencei 5 0.01 - - , 'A' Average Cp , - , 'B' Average Cp ~ 

Does assembly meet specifications? 
If "Yes", Cp= Average of Slde 'A' and 'B' Cp values. If 

"No", Pitot must be replaced. 
______t 

Probe Cp= 0.04 Calibrated by: T.F. 

000057 

Date: 511 1/00 

Clean Air Engineering 



' Point No. Target Temp. Reference Temp. I Indicated Temp. I Temp. Dlfference % Difference' 
1 lce32F I 1 
2 Ambient-TOF 
3 Hot Oil-15OF 
4 Boiling H20-21 2F 
5 Hot Oil-32OF 

Does assembly meet specifications? $ 

Specltication 

%Difference S 1.5 

"S" Pitot 
Measurement Specification 

Deviation from Pitot Side 'A': 

1 
2 

Trial No. Reference P Probe P Probe Cp' Average Cp' 

3 I - 

al(o)=O.OM) a2(")= 1 .OM 
J31 (")=o.ooO ~2(")=0.000 
y (0)=1 .ooo e (~)=o.OOo 
Pa(')=0.377 P b(")=O. 377 
A(")=0.754 Dt(")=0.250 

Calculations 

Pitot Side 'B': Deviation from 
Trial No. Reference P Probe P Probe Cp' Average Cp' 

1 '  
2 
3 

51 oo 
5 0 5 O  

Specification 

Cp Deviations 5 0.01 

P a + P b = A  

Side 'B' Average Probe Cp= 

Z(')= A sin y = 0.01 32 5 0.125' 
W(')= A sin 9 = 0.00000 S 0.03125' 

Standard P i tot 
Measurement (inches) Specification 

Tube O.D. (D) 
Static Hole I.D. = 0.1 x (D) 

Length: 
Tip to Static 

Static to Bend 
2 6 x (D) 
2 8 x (0) 

If "Yes", "S" pitot Cp=0.84; Std. Pitot=O.99. If "NO', 
wind tunnel calibration is required. 

Does assembly meet specifications? YES _____) 

Reference Pitot Cp: Reference Pitot i.D. No: 

Specification 

Cp Deviations 5 0.01 

IDifferencei 5 0.01 - - , 'A' Average Cp I - 'B' Average Cp , 
If "Yes", Cp= Average of Side 'A' and 'B' Cp values. If 

"No", Pitot must be replaced. Does assembly meet specifications? 

0.84 Calibrated by: T.F. Date: 511 0100 Probe Cp= 

= -- =-- 
0063058 - 

Clean Air Engineering 



$ 1  Sample Probe Calibration .. , ... * 

' Probe Type: 3fT.WAlERCOOL PROBE I.D. Number: 4-29-93-1 

i 
deference Type: Reference I.D. No: Pyrometer I.D. No: Degreb,. 

Specification 

%Difference S 1.5 

Based on Absolute Temperature (Rankine) 

Pitot. Side 'A': 
.Trial No. I Reference P I Probe P I Probe Cp' 

I I 

Does assembly meet specifications? 
0 

~ Devlatkn from 
Average Cp' 

"S" Pitot 
Measurement Specification 

Pitot Side 'B': 

I Trial NO. I Reference P I Probe P I Probe Cp' 
1 I 1 

Sl oo 
$05' 

Deviation from 
Average Cp' 

Pa +'Pb = A  

a1(0)=0.000 d!(d)=1.000 
J3 I ~~)=o .OoO p2(o)=00.000 
y(")=o.OOO e (0)=2.000 
Pa(')=0.374 Pb(')=0.374 
A(')=0.748 8 Dt(")=0.250 

Calculations 
Z(')= A sin y = 0.0000 5 0.125' 

W(+ A sin e =  , 0.02610 5 0.03125' 

Standard Pitot 
Measurement (Inches) Specification 

Tube O.D. (0)  
Static Hole I.D. 

Tip to Static 
Static to Bend 

= 0.1 x (0) 
Length: 

2 6 x (D) 
2 8 x (D) 

If "Yes", "S" pitot Cp=0.84; Std. Pltok0.99. If "No", 
wind tunnel calibration Is required. ; I , : 

Does assembly meet specifications? YES ______c 

Reference Pitot 1.0. No: Reference Pitot Cp: 

I L I I I I 
+2 I I I I I 

I " I I I I J 

Side 'A' Average Probe Cp=( I 

Specification 

Cp Deviations 5 0.01 

Specification . 

Cp Deviations S 0.01 

I 3 I I I I 1 
Side '8' Average Probe Cp= 

'Probe Cp= (Reference Cp)j(Releienc/ AP/ Probe AP); Cp Deviation= Trial Cp - Average Probe Cp 

Difference - IDifferencel I 0.01 - - I 'A' Average,Cp - , 'B' Average Cp ~ 

Does assembly meet specifications? If "Yes", Cp= Average of Side 'A' and 'B' Cp values. I f  
!'No", Pitot must be replaced. 

e 
- 

. . .  - . .  - .  . .  , , .  . . ' .  . .All specifications-are from EPA-600/9-76-005, section 3.1 ' . ' .. . :.. "' 
. . . . .. .:.: .'" ,,.. . . .,, .. - . . . _ _  .. . . . .  . 

Probe Cp= 0.84 Calibrated by: T.F. 



Meter Box Full Test Calibration 
DATE: 4/28/00 Operator: M :'V . 

IMeter Box No: 66-17 IMeter Box AH@: 2.0205 IMeter Box Yd: 1 .0072 [Barometric Pressure: 29.32 I 

3.00 -2.00 i- 3.00 -2.00 x 
1 .oooo 0.0 10.000 10.000 0.896 

0.896 1 .oooo 

1 .oooo 

0.0 

0.0 

10.000 

5.000 

10.000 

5.000 0.365 

0.364 0.0 5.000 1 .0000 5.000 

10.000 

1 10.000 

0.632 

0.632 

1 .oooo 

1 .oooo 

0.0 

0.0 

10.000 

IO.000 

Nomenclature 

Pb BElrometric Pressure (in. Hg) 
Q Flow Rate (cfm) 
AH 
AP 
Vd 
V& 
Td 
To 0 
Tds 0 Average Sbndard h4cter Temperature ('F) 
Yd a Mctcr Cornxtion Factor (unitless) 
Y d  Standard Mcter Correction Factor(unit1tis) 
m a  Orifis l'ressure Differential giving 0.75 cfin 

of air at 68"Fand 2 9 . 3  in. Hg (in H20) 

.Orifia Pressurn Differcntial (in H20) 
Inlet Pressure Differential (in. H2O) 
Gas Meter Volume - Dry (ft-?) 
Standard Mder Volume - Dry (ft3) 
Avenge Metcr Box Temperature ("F) 
Outlet Meter Box Temperature PF) 

0 

-- 

q u a  tions 

Vacuum Gauge Thermometers Vd, Td +460 Pb + A P / 1 3 6  
'd = ('&)[-I[ v d  Tds 460 -][ pb + AH/13.6 

I Slandardl Vacuum I 

0.0319(AH) (Tds + 460)O * 
'b(r, + [--I ('d;) ('&) 

AH0 = 

15.0 

Clean Alr Englneerlng 



. . . . .  

Pyrometer NO. : 66-17 Office: Palatine, I1 

Calibrated By: M . V .  Client: 

Date: 4/28/00 Job Number: - 
- 

Reference Used. Omega C1-23 Serial No: T-87859 

Date: 6/8/98 Calibrated By: J.H. Metrology Co. 
Report No: R022976 - 

I 

ling 

Calibration Reference In for ma tion 

Clean Alr Englneerlng 

_ _ ~  



Meter Box Critical Orifice Post-Test Calibration Data 

Meter No. &&'. I 3 
. .  Negalive Pressure 

Meter Y d  I .0&2 Orifice Kt * No Movement of 
Melerin 1 minute Orifice Cal. 

Date Posilive Pressure 
Meter AHo 2.025 

Full-Tes t No Movement of 

. Orifice ID. d b  -4.6 kd&b&S CAE Project No. B t 6 ;  
Location 5 T< 6 

Name Cal. Dale Manometer in 1 minute 

t 

\ 

@Pass 
0 Fail 

n Pass 

0 Fail 

Calculations and Specifications . 
K'xXp,x(T,,-t-460)~8 . 

1 7 . 6 4 ~  \it x(Pb - I - ~ ~ ~ . ~ ) x , / ~  
1; = 

CS 005 Critical Orifice 
EXCUD68.R3-10/15/95 

CaLError I -.?"I 



- 

i ! R-eference Method 
. Sampling System . .  

.- 
. .  

, Data 

I 

Job#: 870 5 
Operator: € ~ t c  & N C t c u m  

Date: .~ 
Acquisition: Computer 
File Names: ~,\hm \ q%S% 

5 

6 

Reference Method 

J System Leak Check Passed: 
Calibration Error Check Passed: 

RATA: Ye No ircle one) 

is based on. and include DS 077 to 

Checks: 
System Response Time: 3 0  % d S  

.- ~ 

' describe the facility's CEM system. 



3cott Specialty Oases IB! Dual-Analyzed CaIibration Standclrd 

1290 COMBERMERE STREFT,TROY,MI 48083 . Phone: 248-589-2950 Fax: 248-589-21 3. 
I 

CERTIFICATE OF ACCURACY: EPA Protocol Gas 

Assay Laboratw Customer 
P.0. NO.: 80058-71 -65000 CLEAN AIR ENGINEERING 
Roject No.: 05-5 1 60 1 -00 1 SCOlT SPECIALTY GASES 

1290 COMBERMERE STREET 
TROY,MI 48083 PALATINE IL 60067 

DON ALLEN 
500 W. WOOD STREET 

ANALYTICAL INFORMATION 
Thio certification wad performed according to EPA Traceability Protocol For Assay 81 Certification of Gaseous Calibration Standards; 

Procedure t G 1 ;  September, 1997. 
Cylinder Number: ALM059734 Certificstion Date: 1011 3199 Exp. Date: 1011 3/2002 
Cylinder Resrure***: 1900 B I G  

ANALYTICAL 
COMPONENT 
CARBON MONOXIDE 

CERTIFIED CONCENTRATION (Moles) ACCURACY TRACEABILITY 
25.44 PPM +I-  1% Direct NlST and NMi 

NITROGEN BALANCE 

* * *  Do nut uw when cylinder pressure 11 bebw 150 psig. 

** Andytiod .wwlcy is bared on the rsquirsments of EPA Protocal proceduta G1, September 1997. 
Mutt cbntR.d a0 +/- 1 % analytical aecurscy Is directly traceable to NIST or NMI standards. 

REFERENCE STANDARD 
TYPEIBRM NO. u<pimnopI DATE CYLINDER NUMBER CONCENTRATION COMPONENT 
NTRM 1881 310 1 I03 ALM015514 977.1 PPM CARBON MONOXIDE 

. 

NSTRUMENTATION 
INSTRUMENtNODEL/SERlAL# DATE LAST CALIBRATED ANALYTICAL PRINCIPLE 
HORIBAIOF€-136S656070B2 1011 3/99 NDlR 

ANALYZER READINGS 

Flnt Triad Analyrb 
(Z =Zero Gas R = Reference Gas T =Test Gas r =Correlation Coefficient) 

Second Triad Analysis Calibration Curve 

CARBON MONOXIDE 
r w.iomam k.ponrww 

' k t  -o.ooooo n i  -8o.ooooo TI - Z~.U)OOQ ' IU - eo.wooo zz - o.ooooo 12 - z6.4000a I 

~L1-0.00000 l3-26.*0000 Rl-80.00000 

Avo. c w  26.40 m 

m e :  10/13/pS Urk MV 

z i  -o.aoooo ni -~O.OOOOO 1 1  -26.40000 

R2-80.00000 22-0.00000 12-26.40000 

23-0.00000 13-26.40000 R3-80.00000 

Are. Conmmdon: 26.40 PIW 

.. . 

Conc~ntmtion-A+Bx+CxZ+OX¶+&4 

Coturnnu: 



I Scott Specialty Gases . Dual-Analyzed Calibration Standard - - - 
Phone: 248-589-2950 - Fax: 248-589-2134 

I 
1290 COMBERMERE STREET,TROY.MI 48083 

i 
' CERTIFICATE OF ACCURACY: EPA Protocol Gas 

Assay Laboratory Customer 
CLEAN AIR ENGINEERING P.O. No.: 18935-71-65000 

SCOTT SPECIALTY GASES Project No.: 05-48783-01 2 DON ALLEN 
1290 COMBERMERE STREET 
TROY,MI 48083 PALATINE IL 60067 

ANALYTICAL INFORMATION 
This certiflcstlon was  performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards: 

500 W. WOOD STREET 

. .  

. 

: '' Proce&ro #GI; September, 1997. 
811 8/99 Exp. Date: 811 812002 . ' '' Cyincfer Number: ALM059392 Certification Date: 

Cyiiid&~$ressure* . . . . .  0 :  1900 PSIG 
. . .  ANALYTICAL ..;;*,...: 

' C  =.: - 
' COMPONENT CERTIFIED CONCENTRATION [Moles) ACCURACY+* TRACEABILITY 

CARBON ,MONOXIDE 59.1 PPM +I- 1 Yo Direct NlST and NMi 
NITROGEN . . .  &' BALANCE 

..; . '.,>, . . . . .  
.. . -  . . .  . .  : 

* * *  Do not'use.when cylinder pressure i s  below 150 psio. 
' 0  A&lytical accuracy i s  based on the requirements of EPA Protocal procedure G1. September 1997. 

. . .  
' 

, Product cenlsed as +I- 1 % analytical accuracy is directly traceable to NlST or NMI standards. 

, REFERENCE STANDARD 
~ NPEISRM NO.: .:. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT 

, .  
N F M  1681' ,: .... 3/01 I03 ALMOl5514 977.1 PI'M CARBON MONOXIDE I '  

INSTRUMENTATION 

. . .  .......... 
..f.': ,,:..- 

ANALYTICAL PRINCIPLE lNSTRUMPlTNOOEL/SERlAL# DATE LAST CALIBRATED ,'.. HORIBAIOPE-1'351565607092 08:18/99 ' NDlR 
I .  ,'. . :-. ,~ ; ....... . .  .,., , ,_..-.-&::A 
',. "ANALYZER READINGS 

(2 =Zero Gas R =Reference Gas T=Test Gas r =Correlation Coefficient) 
. . . .  . .  

. ' . . .  First Triad Analysis 
. .  

......... -.- ..... ,,,. ', 
CARBON MONOXIDE 

21 -0.00000 R l  - 100.0000 1 1  - 46.80000 

12-46.80000 

n-O.oo000 ,  :,, 73-46.80000 W-  100.0000 

Are. Co&rnolido&'. 69.10 PPM 
. .  

. .  ....._ ::'.' . . _. .,.? . . .  !. . ,:. : ;- .. . . .  
. . .  . _. . .  . .  . .  

. . .  

. . .  

Second Triad Analysis 

Date: 08118r99 R-mponre Unit: MV 

21 - 0.00000 R l  - 100.0000 T1- 45.80000 

R2-  100.0000 22-0.00000 12-46.80000 

23 I 0.00300 13  - 46.80000 R3 - l O @ . O O O O  

Avg. Concentration: 69.10 PPM 

Calibration Curve 

Conc.nIration-A+B~+Ca2+Da3+Q4 

Constants: 

. .  . .  
: . I. 

. .  .............. 
. % ~ ..? 

..... . .  
. . . . . . . . .  . . . . . .  . . . . . .  . . . . . . .  
. . .  ., 



I 

I 

30 50 A n  A A  LYAUU > - 

Scott Specialty Gases Dual-Analyzed C a l i b d o n  Standard 

1290 COMBERMERE STREET,TROY,MI 4 8 0 8 3  * Phone: 248-589-2950 Fax: 248-589-21 3 
I 

CERTIFICATE OF ACCURACY: EPA Protocol Gas 

Assay Laboraton Customer 

SCOTT SPECIALTY GASES Project No.: 05-57663-023 DON ALLEN 
1290 COMBERMERE STREFT 
TROY,MI 48083 PALATINE IL 60067 

P.O. NO.: 50234-7 1-65000 CLEAN AIR ENGINEERING 

500 W. WOOD STREET 

ANALYTICAL INFORMATION 4 

This certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards; 

Procedure IG1;  September, 
Cylinder Number: 
Cylinder Pressure*'*: 

COMPONENT 
CARBON MONOXIDE 
NITROGEN 

1997. 
ALM009200 Certification Date: 3/06/00 Exp. Date: 3/06/2003 
1900 PSfG 

ANALYTICAL 
CERTIFIED CONCENTRATION (Moles) ACCURACY+' TRACEABILITY 

Direct NlST and NMi 89.0 PPM +I- 1% 
BALANCE 

Do not uw when cylinder pressure is below 150 prig. 

* *  Analytical accuracy is  based on the requiremantr of EPA Protocsl procedure G1, September 1997. 

Product certMed as + I -  1 % analytical accuracy is directly traceable to NlST or NMI standards. 
REFERENCE STANDARD 
T Y W s R M  NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT 
NTRM 2636 2/01 IO3 ALM060964 25.20 PPM CARBON MONOXlDE 

INSTRUMENTATION 
INSTRUMENTIMODEL1SERlALl 
A1 A1220-2157297601 

DATE LAST CALIBRATED 
03/06/00 

ANALYTICAL PRINCIPLE 
NDlR 

ANALYZER READINGS 

First Triad Analyris 
(Z =Zero Gas R =Reference Gas T =Test Gas r = Correlation Coefficient) 

Calibration Curve Second Triad Analysis 

CARBON MONOXIDE 
RammKx) Responn UnllNV Doe: 03/08/00 Response Unit: MV 1 7 
21-O.OOO0 R1- 100.00 11 -93.200 21 -0.0000 Rl- 100.00 1 1  -93.200 

22 - 0.0000 T2-93.700 R2- 100.00 22-0.0000 12 * 93.200 

T3-91.200 13 I 93.200 R3- 100.00 

A r e  ConwnmQII: AVO. Conuntrsdon: 

*. 
APPROVED BY: C L  ,h- 

I 

Concentration- A+ Bx+ Ca2.t Dx3+ Ex4 

I - .999991 
Consrsnrs: A- 2.672701E42 

B- 3400863 C -  1.661641P44 



Scott Specialty Gases 
1290 COMBERMERE v. m y ,  MI 48083 a (810) 5882950 FAX(810) !Be2134 

I 

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS RECERTIFICATION 
CPrtoma -Y h h t 0 r J  
CLEANAIRENGINEERING 
ATTNDONAUEN 
5oowwooDsTREFT 
PALAW n 60067 

I 

?arcbase Order : DON AILEN 
scou Project # : 538581 

-seGpses,I= 
1290 combanrac 
Troy, MI 48083 

- 
8.36 ppm 

LMt Date Calibrated AnaIytIcal Prindpk 
1m Gaschromatography . 

. - .  . . .  . . . .. .. - .'i. ' ". .. ' . . . _  _:. . . *  . . 
.a. 

... 1 .  . . '7 ...i.:.. 

. .  
. .  .. . . : . 

. ' .  , 

.' . 
- - .  . 

.. ,. 
'. . , .!. . .  . . ..! ._  . ;.,: .:;, '; Sped.1 Notes *. . . .  . :. . 

. .  

_- . -  



I , . .  , .... ..- : 

RATA CLASS 30 5 0  !m Scott Specialty Gases 
_ _  

Dual-Analyzed Calibmtion Standard 
i 

Fax: 240-589-2' 1290 COMBERMERE STRE€l;TROY,MI 48083 Phone: 248 -583-2950  

CERTIFICATE OF ACCURACY: EPA Protocol Gas 

Customer Assay Leboratoq 

SCOIT SPECIALTY GASES Project No.: 05-43076-01 7 DON ALLEN 
1290 COMBERMERE STREET 
TROY,MI 48083 PALATINE lL 60067 

P.O. No.: 18566-7 1-65000 CLEAN AIR ENGINEERING 

500 W. WOOD STREET 

f ._ I . . 
.I .., , 

ANALYTICAL INFORMATION 
s performed according t o  EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards; 

September, 1 9 9 7 .  
ALM059216 Certificatlon Date: 410819 9 Exp. Date: 4/08/2002 

**: 1900 PSlG 
ANALYTICAL 

CERTIFIED CONCENTRATION [Moles) ACCURACY * + TRACEABILITY 
+I- 1% Direct NET and NM 24.96 PPM 

BALANCE 

*to do noiuse when cylinder pressure 11 below 150 poi& 

.; *'e Analytical acchacy io bared on the requirement8 of €PA Protocal procedure G1, September 1997. 
?. &duct cirtified 08 +/- 1 % analytical accuracy 11 directly traceable to NlST or NMI rtandsrda. 

. . .  ' . 
-. ...I _ .  . 

j 
: REFERENCE STANDARD 

CONCENTRATION COMPONENT 
. . . . . - . 

i.2 EXPIRATION DATE CYLINDER NUMBER 
PROPANE 8l01101 ALFA009141 99.50 PPM 

,NsTRuM~rATloN ..s-3'.. _ .  

.' lNSTRUMPlTmAODEL/SERIAL# 

I.. !'; . ._ VARlAN/14OO~O~b2426 . -:!.. 
ANALYTICAL PRINCIPLE DATE LAST CALIBRATED 

04l00199 FUME IONIZATION 

First Triad Analyd8 

" A-0.07192836 

8-0.1961483 

. .  . . .  . 
- r  '1, : . . .  . _- 

. .. . . .  . . .  ., . . .  .. .. ... , c 
.. , .. . 

. . .  
. .  . .. . . .  - 4  . .. 

. APPRO.VED -.; ,..; . BY: 
" :-: ;. 

.'... . , , 



. . _  . . . .  . . . .  . . . . . . . . . . . .  . . .  

c Scott Specialty Gases - 
1290 COMBERMERE STREV, TROY, MI 48083 Phone : ( 248 ) 5892950 Fax : ( 248 ) 589.2134 

' 

I CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 
Customer 
CLEAN AIR ENGINEERING 
500 WEST WOOD STREET 

. ATTN: DONALLEN 
PALATME, 1L 60067 

Assay Laboratory 
Scott Specialty Gases, Inc 
1290 Combennere Scott Project # : 534978 
Troy, MI 48083 

Purchase Order : 18092-7.1-65000 

ANALYTICAL INFORMATION 
'Illis certification was performed accordin to EPA Tractability F'rotocol For Assay and Certification of Gaseous 
Calibration Standards; Procedure GI; Sepkrnber. 1993. - ~~~ ~ ~ . : 

... . .  . . . .  Cylinder Number : ALM031351 Certificate Date : 1011 3/98 Expiration Date : 10/13/2001 
i . _  . .  . . .  Cylinder Pressure + : 1900 Psi!? Previous Certificate Date : None . ..l 

. : . - :>- ,  .... .: . .  -. .~ . . . .  

. .  
. . .  . ' .  , . '-C- 

Comoonents 
. . .  

55.13 pprn *l% NIST Directly Traceable 
.i.. . -  

Propane . .  
. .  

.. ...,_. . .  . I  . . . . .  . . . .  . I  . .  
:,;.. '..IL'. .. .I. 
*<. . .  ./_.. ..... 

, . : %  BalanceGas: Nitrogen 
' 

i' * M y t i c a l  accuracy is inclusive of usual known crmr SOWS which at leas! indude precision of the mearwmcnt processu. 
+Do not use when cylindcr presssure is k l o w  150 psig. 

Type' Expiration Date Cylinder Number Concentration 
. . . . .  ' ' '"NTRM1668 8/1/200 1 ALM009 14 1 99.5 ppm Propane in Air 

' ; . 

. . . .  
. 1.  

. .  

. . . . . . . . . . .  
....... I, ... .:. . 

. . . . . .  . _:. . 
r . -  . . I . .  . . . . . . . .  ............ 

. .  ....... :;;;:.., . MSTRUMENTATION 
Insthment/ModeVSerial i# 

. .  L 

. .  
, C3H8: Varian/1400108982426 

. . . .  . .  . . . .  

Last Date Calibrated 
10113/98 

Analytical Principle 
Gas Chromatography 

. . . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  .(... . .  . ... 

ANALYZER READINGS (%Zero Car RaRcfcrcnce Car T=Test Car ~Corrcladon CocfIicient) 
. . . .  . .  . . .  .. , _ . .  . .  . .  Second Triad Analysis First Triad Analysis 

Date: IOIIMB ~ e l p a a a  uniis: mv 

. .  : Components 

Propane 
. i. ..... : .: 

. .  

.. . . .  Constanl8: A4.0M597119 
810.206462800 CQ.OOQXY)O 

. ~z=481.90 22=0.00 T2=266.40 

m267.30 ~ ~ e 1 . m  

. .: i 

. 
.. 

..:.. . .  . .  

.... . .  D10.000000000 E.0.000000000 

. .  

. . . . . . . .  .- . 
. . ,. . . .  
. . .  

. . -  . . . . . . . .  . .  ... .. :- . <' 

' *  . . . . . . .  
. , r . :  . . . . . . . .  

...... . . .  . . . .  
I 

.. : . 
... ... . . . . . .  . _  

. . ' .L.. : _. .... i 
~ 

. .  

.... 
. .  . . .  . . . .  . . .  

. . . . .  

Special Notes 

. .  
Mail 



- 3050 ~n LYAUU- 

Scott Specialty Gases Dual-Analyzed Calibration Standaid 

1290 COMBERMERE STREET.TROY,MI 48083 Phone: 248-589-2950.  Fax: 248-589-21 34 
I 
' CERTIFICATE OF ACCURACY: EPA Protocol Gas 

Asssv Laboratory Customer 

SCOT7 SPECIALTY GASES Project No.: 05-48783-007 DON ALLEN 
1290 COMBERMERE STREET 
TROY,MI 48083 PALATINE IL 60067 

P.O. NO.: 18935-7 1-65000 CLEAN AIR ENGINEERING 

500 W. WOOD STREET 

AN ALYTI~~AC INFO R MATIO N 1 

as performed according to EPA Traceability Protocol For Assay 81 Certification of Gaseous Calibration Standards; 

September. 1997. 

ressure* **: 1900 PSlG 
AAL19110 Certification Date: 811 3/99 Exp. Date: 811 312002 

ANALYTICAL 
. CERTIFIED CONCENTRATION (Moles) ACCURACY" TRACEABILITY 

84 .40  PPM +/- 1% Direct NIST and NMi 
BALANCE 

* *  Do not ,urq,when cylinder pressure i s  below 150 psi& 

**'Analyti&I~ accuracy is based on the requirements of €PA Protocal procedure G1. September 1997. 
. . . .  

:. 
I '  :. REFERENCE STANDARD 

. Pioduct'cbkfled a8 +I-  1 ok analytical accuracy io directly traceable to NIST or NMI standards. 

, TYPE/SRM NO.' EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT 
8/01101 ALM009141 99.50 PPM PROPANE 

. e-. .,. . 
INSTRUMENTATION 

. ' INSTRUM~T~~ODEL/SERIAL# 
f VARlANll40dlO8982426 

DATE LAST CALIBRATED ANALYTICAL PRINCIPLE 
0811 3399 FLAME IONIZATION 

s .  

'AN ALY z ER RE AD I N G s 
R =Reference Gas T =Test Gas r =Correlation Coefficient) 

. . .  .... . .  n... -3 . . .  
4 ..... ;;;.,+..- (2 =Zero Gas *. -'e-. 

, . -... . I:' First Triad Analysis 
I .  '. .? 

.. 

. .  --. ...... 
PROPANE 

i 

Dete.QU11IO# Response Udt:MV 

21-0.00000 Rl-2522.000 11-2140.000 

Rf- 2622.000 22-0.00000 12-2136.000 

21-0.00000 , .  13-2136.000 R3-2622.000 

AVO. Cornnitadon: 84.41 PPM 

. 

Second Triad Analysis Calibration Curve 

Concentration- A+ Bx+ Cx2+  Dx3+  I54 - 1 .oooooooooo 1668 

Constants: A-0.0186161 . 
6-0.03944541 C -  

D- F- 



' Scott Specialty Gases 
Phone : ( 248 ) 58&2950 Fax : ( 248 ) 589-21 34 i 1290 COMBERMERE STRER, TROY, MI 48083 * 

I 

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 
Customer 
CLEAN AIR ENGINEERING 
500 WEST WOOD STREET 
ATIN: DONALLEN 
PALATINE, IL 60067 

Assay Laboratory 
Scott Specialty Gascs, Inc 
1290 Combermere 
Troy, M 48083 

Purchase Order : 18092-71-65000 
Scott Project # : 534978 

ANALYTICAL INFORMATION 
Thb certification was performed accordin to EPA Traceability Protocol For Assay and Certification of Gaseous 
Calibration Standards; Procedure G1; Sepfember, 1993. :...-*. . 

3 

. . Certificate Date : 10/14/98 Expiration Date : 10/14/2001 ..:.:. Cyi'inder Number : ALM056724 
. .  ..... c;:: Cylinder Pressure + : 1900 psig 

, . -.. . .  
. . :. 

Previous Certificate Date : None .............. -... 
.. . .  ... " .  . (  
. .  _ _  . . . .  ~, '.'- . 

..... "r-'. 

ComDonentl 
Propane 445.7 ppm *I% NIST Directly Traceable 
*. ' . .  ............ , .  '.! . . . . . . . . . . . .  

; . . . .  ; . . .  '2 
L .  

. .  

. . . .  /.i . . . .  . . .  : .. .:;> .- . ~. ;,.. .... 
":Balance Gas: Nitrogen . . .  :. ""not use when cylinder prcsuurc is klow 150 prig. 

Analytical accuracy is inclusive of usual known e m  scwccs which at lean include prrcision of the rneasuranmi processes. 

. -ope Expiration Date Cylinder Number Concentration . .  
' , m 1 2 0 0  8/1n001 AAL9557 1 193 ppm Propane in Air ' i' ' .  
. . . . . .  

. .  ..- 
, '. . - .. . . .  . . . . .  . . . .  . . -  . .  . _  

_.. . &,. 
1n:tru men tlModeUSer ial # Last Date Calibrated Analytical Principle 
. C3H8: Variad1400I08982426 10/14/98 Flame Ionization Detector . . . .  ,... ... ',,.>, 
. . .  ::?:? .. ' - " . '  . . . . . .  . .  ....... . _ . . : .  

. . . .  . . . .  
. . , , .: .- 

. . .  ANALYZER READINGS (*Zero Gas R=Rckrcnec Gas T-Test Cas lcCorrclation Cocllicient) 
. . . . . . . . .  . . .  . .  

. .  
.. -, ..... :.; ..Components 

Propane 
. -.... . \.. - . I:.. . . . . .  :) 

First Triad Analvsis Second Triad Analysis Calibration Curve 
2 3 4 '  -1 I Cosccntration:A*Bx*CX -01 *e 

.. 2 

. . .  . ' .-,, ' 

,, .,- ..- 
. .  

. . .  , . i  . . , .  ' . " - .  . . .  . .  . . . . . . .  . . .  .I. ... . .  . . .  . .  
. .  . . . . . .  

. .  
. .  

. . . . . .  

Special Notes 

Mail 



Scott Specialty Gases Dzrtif-Atzuf'aed Culibratioit Standard 
. -  

1290 COMBERMERE STREET,TROY.MI 48083 ' Phone: 248-509-2950. Fax: 248-589-21 3 
I 

', CERTlF ICATE OF ACCURACY: EFA Protocol Gas 

Assay Laboratory Customer 

SCOTT SPECIALTY GASES Project No.: 05-48783-008 DON ALLEN 
1290 COMBERMERE STREET 
TROY,MI 48083 PALATINE IL 60067 

ANALYTICAL INFORMATION 
. This certification was performed according to EPA Traceability Protocol For Assay & Certif ication of Gaseous Calibration Standards: 

' r  Cylinder-Number: ALM045494 Certification Date: 811 8/99 Exp. Date: 811 812002 

P.O. NO.: 18935-7 1-65000 CLEAN AIR ENGINEERING 

500 W. WOOD STREET 

b 

, Procedure #GI; September, 1997. 

. .~ T- ,. . .I 

. Cylinder Pressure' : 
. ,:;.>;..::, *.; i ' . ANALYTICAL 
COMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY +* TRACEABILITY 
PROPANE :- ' 857.6 PPM +I- 1 Yo Direct NlST and NMi 
NITROGEN'. , BALANCE 
-. . : . 

Do nofuce when cylinder pressure i s  below 150 psi& 

io Analytich accuracy is based on the requirements of EPA Protocal procedure GI. September 1997 

' -' Product certified as + I -  1 % analytical accuracy is directly traceable to NlST or NMI standards. 

REFERENCE STANDARD 
TYPEISRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT 
NTRM120i) . 8lO1101 AAL9557 1193. riw PROPANE 

1 900 PSlG 
*_. . ,:.. , (  . 

. .  . ... 

- .  
- 

-. . ~/: '. .-. ' 
.. : -...- . 

INSTRUMENTATION 
INSTRUMENT/MODEL/SERIAL# ANALYTICAL PRINCIPLE DATE LAST CALIBRATLD- 
VAklANll400lO0982426 0811 8/99 FLAME IONIZATION . .  . .  , . .  

. _ I I  . ,..:., ... : 
.... 
.. ..ANALYZER READINGS 

(Z =Zero Gas R =Reference Gas T=Test Gas r =Correlation Coefficient) . .. . - -  ".. \... 
Calibration Curve ...,.' 

f i rst  Triad Analysis Second Triad Analysis . .  
. i  . .  

. ! ,.-....-.. > _ '  

. PROPANE' 
Datr:OB/l819O Reaponar Unit.MV 

21~0.00000 R1-691.7000 1 1  -426.3600 

R 2 -  691.7000 22 - 0.00000 1 2 -  426.1700 

Z1-0.00000 13-416.3200 R3-691.7000 

Concet i t rs t ion-A+Bx+Cx2+Da3+~4  

r -  1.00000G0000 1200 

A-0.3961111 

C -  

Conatants: 

8-2.016667 

O- E- 

.. . ... 
I .  

- .  8 .  

. 1: I .  

. .  . . .  . .  . .  . . .  

. .  
APPROVED BY: 



Scott Speciaky Gases Dud-Analyzed Calibration Standard 

I 290 COMBERMERE STREET,T~OY,MI 48083 . Phone: 248-589-2950 Fax: 248-58g9' 34 
I 

' 

CERTIFICATE OF ACCURACY: EPA Protocol Gas 

Assay Laboratory Customer 
P.O. NO.: 50234-71-65000 CLEAN AIR ENGINEERING 

SCOTT SPECIALTY GASES Project No.: 05-57663-042 DON ALLEN 
1290 COMBERMERE STREET 
TROY,MI 48083 PALATINE IL 60067 

500 W. WOOD STREET 

ANALYTICAL INFORMATION 8 

This certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards; 
Procedure #G 1 ; September, 1997. 

Cylinder Pressure" : 
' Cylinder Number: AALl3539 Cenification Date: 212 5/00 Exp. Date: 2/24/2003 

1900 PSlG 
ANALYTICAL 

COMPONENT y ACCURACY TRACEABILITY 
CARBON DIOXIDE 1 3 . 9 8  % +/- 1% Direct NET and NMi 
OXYGEN 6.050 % +/- 1% Direct NlST and NMi 
NITROGEN BALANCE 

* * *  Do not use when cylinder pressure is below 150 psig. 

Analytical accuracy is based on the requirements of €PA Protocal procedure G1, September 1997. 

Product certified as + I -  1 % analytical accuracy is directly traceable to NlST or NMI standards. 

i REFERENCE STANDARD 
TYPUSRM NO. EXPlRATlOff DATE CYLINDER NUMBER CONCENTRATION COMPONENT 
NTRM 1674 4/03/03 ALM027656 7.080 % CARBON DIOXIDE 

NTRM 2657 1102/01 ALM032073 1.950 96 OXYGEN 

INSTRUMENTATION 
lNSTRUMWT/MODEL/SERIAL# 
IiORIBAIPIR-20001701022 

ROSEMOUNT1755RI1000430 

DATE IAST CALIBRATED AhlALYTlCA L PRINCIPLE 
02/25/00 

02125100 

NDlR , 

PARAMAGNETIC 

ANALYZER READINGS 
(2 =Zero Gas R =  Reference Gas T =Test Gas r =  Correlation Coefficient) 

First Triad Analysis 

CARBON DIOXIDE 
~ a n ~ ~ 2 6 r d O  Reaponso Unk% 

21 -0.0000 R1= 190.00 ri - 133.70 

R2- 190.00 z2=.0.0000 T2~133.70  

23 - 0.OOW T3- 133.70 R3 - 190.00 1 AVg. C m 8 ( b n :  13.98 96 

Second Triad Analysis Calibration Curve 

Consenmtion- A + Bx 4 Cx2 + Dx3 + E.4 

r = 0.999994 1674 

conrum: A1-1.32768EOZ 

8-7.567946E02 C-  1.486436EW 

D-6.119923107 €90 

OXYGEN 
Congnt r . tkn -At  61 t CxZ+Da3+h4 

r - 0.999990 

T2=6.0600 Conatmu: A--1.96288€02 

C --6.83136EW R3 P 24.990 B - 1 .OS0183 

Dale:OUl6100 Rarponre Unk:% 

z1 -0.ooOo R1= 24.990 

R2- 24390 22 - 0.0000 

23 0 o.oooo T3 P 6.0600 

Avo. Coneontiation: 6.050 % - 

, 
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Scott Specialty Gases Did-Anulyzed Ca l ibhon  Standard 

Fax: 248-589-21 34 1290 COMBERMERE STREET,TXOY,MI 48083 . Phone: 248-589-2950 
I 

I 
' CERTIFICATE OF ACCURACY: EPA Protocol Gas 

Assay laboratory Customer 
P.O. NO.: 50234-71 -65000 CLEAN AIR ENGINEERING 

SCOlT SPECIALTY GASES Project No.: 05-58953-001 DON ALLEN 

1290 COMBERMERE STREET 
TROY,MI 48083 PALATINE IL 60067 

500 W. WOOD STREET 

ANALYTICAL INFORMATION 
This certification waa performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards; 

Procedure I G 1 ;  September, 1997. 
Cylinder Number: ALMO 1 47 83 Certification Date: 3/24/00 Exp. Date: 3/24/2003 
Cylinder Pressure* + +: 1 900 PSlG 

ANALYTICAL 
COMPONENT 
CARBON DIOXIDE 
OXYGEN 
NITROGEN 

CERTIFIED CONCENTRATION (Moles) ACCURACY++ TRACEABILITY 
6.030 % +I-  1% Direct NlST and NMi 

14.00 % + I -  1 O h  Direct NlST and NMi 
BALANCE 

O 0 *  Do not u u  when cylinder presrum ir below 150 psig. 

Analytical &~cwscy ir bsred on the requirements of €PA Protocal procedura G1, September 199'/ 
Product cordfwd as +/- 1 % analytical accuracy is directly traceable to NlST or NMI standards. 

REFERENCE STANDARD 
TYPEISRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT 
NTRM 1674 4/03/03 ALM027656 7 000 % CARBON DIOXIDE 

NlRM 2657 ll02lOl ' ALM032073 1 9 5 0  ' r  OXYGEN 

INSTRUMENTATION 
~STRUMENTNODELISERIAL# 
H O R ~ 2 0 0 0 1 7 0 1 0 2 2  
ROSEMOUN~/755R/1O00430 

DATE LAST CALIBRATED 
03/24/00 
0 3; 2 4: 00 

ANALYTICAL PRINCIPLE 
NOlR 

PARAMAGNETIC 

ANALYZER READINGS 

Fht Triad Analysis 
(Z=Zero Gas R = Reference Gas T =Test Gas r =Correlation Coefficient) 

Calibration Curve Second Triad Analysis 

CARBON DIOXIDE 
om~an4m R..PO~U w w v  
Zl-0.0000 R1- 190.00 1 1  -€S8.600 

R2 - 190.00 22 - 0.0000 T2 - 68.600 

tt - 0.0000 T3- 88.600 R3-190.00 

Ava. 

OXYGEN 
kUsSn4100 b 8 p O l X U  Udt:PCT 

t t  -0.ooOo R1-2s.000 1 1  - 14.000 

Ra - 2 t . m  12-0.0000 T2- 14.000 

lY- 14.000 R3- 26.000 

Avo. Consentredon: 

Concentradon I A + Bx + Cx2 + D x 3  + Ex4 

r - 0.999994 

Constonlo: 

8 -  7.667946802 C- 1.486438844 

& -  -1.37768842 

ID-6.1199238-07 €10 

P 

APPROVED BY: 

Concantradon - A + Bx + Cx2 + Dx3 + &4 

r I 0.998960 2867 

Constants: A- -1.86288842 

B- 1.060183 C- -6.83136844 

D-.6.63870€06 € 1 0  



IT CORPORATION 
FERNALD, OH 
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Client Reference No: 773481 -1 958 

CAE Project No: 8705 
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Revision O 
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ORSAT READINGS 

Coal: Anthracite and lignite 1.01 6-1.1 30 Gas: Natural 1.600-1.836 

Butane 1.405-1.553 oil: Distillate 1.260-1.41 3 
Bituminous 1.083-1.230 Propane 1.434-1.586 

4 nnn 4 i o n  ... . 

i. I 

s- 

- 
Trial 

1 
2 
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- 

A’sc 
1 
2 
3 

Avg. 

- 
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I I I 1  
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1 I 1 
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/ 

I . .  I .. Analysis. ’. 

1’ ’ I I 

I I I ._L 

I I I 

I I I 

I I I 



-. 

. .  - 

-. 

Client: 

?12!l? : 

1 Run#: - 
Impinger 1 

Impmger 2 

Impinger 3 

Impinger 4 

Impinger 5 

hpinger 6 

Impmger 7 

a Run#:- 

Impinger 1 

hpinger 2 

hpinger 3 

hpinger 4 

lmpinger 5 

hpinger 6 

Impiaset7 

Run#:- 3 

Impinger Weight Sheet. -. :- 30 50 

Sample Box #: 6-7-30 

5 Methd: 

Date: 511-1 l o  0 

NttWeightGain Totalweight ’ 

Contents 

Date: 

Gross Weight Tare Weight Net Weight Gain Tdal weight 

Sample Box #: d?-30 





[;:erator N ~ R .  I i 
r Box No. Sample Box No. 

Meter AH@ _. - - I I 

ctor I Pitot Cp 
c Rate Before [cfm] [Lpm] @ ~ (in.Hg) 
YRate After [cfml &pmI G2 (1n.Hg) 
Leak Check Before: 0 I After: Good 0 Bad 0 

r 

t 
Duct Dimensions (in.) . 

IBar. Press.’ Amb. Temp. (“F) : 
Probe 1.0. No. 
Liner Material 1 

Start Time: I Stop Time: I 



T id 0 L ~ T  5' TESTING 
FIELD DATA SHEET 

t 

METHOD: 5 PAGE 3 O F C .  

. .  
[ml] [gm] I Silica Gel (gm).?. 

I StartTime: I Stop Time: I 



4 .  

I 

L 



nt F L ( L ) ~ - ~ ,  0 

)be Operator fh 
ter Operator Q d L O J ,  c! 

ter Box No. 
ter Yd Meter AH G3 

ak Rate Before [cfm] [Lpm] 43 (in.Hg) 
akRate After [cfm] [Lpm] @ : (in.Hg) 
It Leak Check Before: 1 After: Good 0 Bad - 0 

Sample Box No., - 
:actor 33.6 Pitot c p  

n 

KLT\C" L f n 5  TESTING 
FIELD DATA SHEET 

t 
Duct Dimensions (in.),. i 

METHOD: 3 . PAGE 5 OF 6 ,  
Amb. Temp. ("9 I I Bard PressJ [in. Hg] [mbaT] 
Probe I.D. No.! 
Liner Material 

Filter  NO.,^ i 
Thimble No.'. 
Nozzle Dlameter ' Nozzle I.D. 

>. 21 

."- 

. Start Time: ..". I Stop.Time: I 



r LOCATION: . 5 ~ p c ~ .  

e Operator I 

I Liner Material ! 



I 

tter Operator C+ - ~ A \ I  ail L CR 
obe Operator @ I k  

~ 6 ( S - t c ,  LG TESTING 
' FIELD DATA SHEET A 

Amb.TemP.V?@& I Bar. Press:* ,* [in. Hg] wrl 
Probe I.D. No. I 

Liner Material 6, 4 s 

ft. Filter No. ' ,d/ 
Thlmble No. Q /& 
Nozzle Diameter /U/& I Nozzle I.D. 







Operator 
Field Blank ID. Is/+,.& 

VOST FIELD DATA SHEET - PAGE - 1 O F 1  

I 

3 

Schematic of Testing Location 

1 Bar. Press. (in. Hg) Jq-90 J - .  

VOST Box Number 6 6 - 
Meter Box Number &&-VI 
- 

Meter Yd I,Wd?- 
Meter AH Q 

I -  

Probe Material 

Probe Length 3,' 





I 
? g ! j Q  

OF \ UNIT &.RUN: d\p WOST FIELD DATA SHEET PAGE - 
I Bar. Press. (in. Hg) fiw TEST LOCATION: - & &  I 



I R U N : L  B WOST FIELD DATA SHEET PAGE - ' O F L  

LBar. Press. (in. Hg) 3,yo . #  
* UNIT: - 

T E si' LOCATION: I 



I 



VOST FIELD DATA SHEET PAGE- OF- 

. 





UNIT: LRUN: VOST FIELD DATA SHEET 
1 OF- 1 PAGE - 

I Bar. Press. (in. Hg) 29. # I 



I .  

I 
i 



VOST FIELD DATA SHEET 

I 

3 
Schematic of Testing Location 

PAGE[’ OF I 
I Bar. Press. (in. Hg) 3 -YO 1 

Meter AH@ 
Probe Heater Setting I\ r 

Probe Material W k  arJ2 
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IT CORPORATION 
FERNALD, OH 

Client Reference No: - 77 -- &A-%i/8 
CAE Project No: 8705 

- 

Revision 0 

I .’ 
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' Field Data Prlntoul 

Meter 
T., 
( O R  

71 

, 

Location: Thermal Oxidizer Stack 
Test Run: 2 

Client: IT Corporation 
ProjedNo: 8705 i' Method: M5 
Tea Dale: Y1 WOO 

Meter AH@: 2.0250 
Meter Y.: 1@72 
PRolC.: 0.84 
Static P -0.1 

Testing Type: Particulate 

Area (If): 428 

Filler No: 203421 
Lealc Rale Before: 
Laak Rate Mar: 

0.003 dm 8 15 'Hg 
EC!E rfrr! 6 ! 3 'Yo 

ThimMe No: NA 
Bc~kc: :!c: 

dAP. 
(calculated) 

0.22 
022  
0.22 
022  
024  

(din. H,O) 

Traveae 
Point 

2-01-01 
2-01-02 
2-01-03 
2-01-04 
2-01-05 
2-01-06 
2-02-01 
2-02-02 
2-02-03 
2-02-04 
2-02-05 
2-02-06 
2-03-01 
2-03-02 ' 

2-03-03 
2-03-04 
2-03-05 
2-03-06 
2-04-01 
2-04-02 
2-04-03 
2-04-04 
2-04-05 
2-04-06 
2-05-01 
2-0542 
2-05-03 
2-05-04 
2-05-05 
2-05-06 
2-06-01 
2-06-02 
2-06-03 
2-06-04 
2-06-05 
2-06-06 

L W  CHECK 
1-01-01 
1-01-02 
1-01-03 
1-01-04 
1-01-05 
1-01-06 
1-02-01 
1-02-02 
1-02-03 
.1-02-04 
1-02-05 
1-0266 
1-03-01 
1-03-02 
1-03-03 
1-03-04 
1-03-05 
1-0346 
1-04-01 
1-04-02 
1-04-03 
1-04-04 
1-04-05 
1-04-06 
1-05-01 
1-05-02 
1-05-03 
1-05-04 
1-05-05 
1-05-06 
1-06-01 
1-06-02 
1-06-03 
1-06-04 
1-06-05 
1-06-06 

Final 

Run 
Time 

5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
50.0 
55.0 
60.0 
65.0 
70.0 
75.0 
80.0 
85.0 
90.0 
95.0 
100.0 
105.0 
110.0 
115.0 - 
120.0 
125.0 
130.0 
135.0 
140.0 
145.0 
150.0 
155.0 
160.0 
165.0 
170.0 
175.0 , 
180.0 
180.0 
185.0 
190.0 
195.0 
200.0 
205.0 
210.0 ' 

215.0 
220.0 
225.0 
230.0 
235.0 
240.0 
245.0 
250.0 
255.0 
260.0 
265.0 
270.0 
275.0 
280.0 
285.0 
290.0 
295.0 
300.0 
305.0 
310.0 
315.0 
320.0 
325.0 
330.0 
335.0 
340.0 
345.0 
350.0 
355.0 
360.0 

0.0 , 

360.0 

Pa01 
AP. 

(in. H,O) 
0.05 
0.05 
0.05 
0.05 
0.06 
0.06 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 

0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.08 
0.08 
0.07 
0.07 
0.08 
0.08 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 

0.24 

Sample 
AH 

(in. KO) 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 

1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.80 
2.80 
2.40 
2.40 
2.80 
2.80 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 

2.02 

Metered 

343.93 
347.38 
350.60 
353.97 
357.38 
360.77 
364.14 
368.19 
372.31 
376.44 
380.56 
384.68 
388.68 
392.80 
396.92 
401.04 
405.18 
409.26 
413.37 
417.49 
421.60 
425.73 
429.85 
433.97 
438.10 
441.94 
445.78 
449.62 
453.50 
457.38 
461.18 
464.43 
467.61 
470.79 
473.96 
477.16, 
480.31 
480.41 ' 
483.62 
486.84 
490.06 
493.21 
496.30 
499.35 
503.17 
506.99 
510.88 
514.80 
518.71 
522.59 
527.05 
531.49 
535.64 
539.80 
54420 
548.68 
552.82 
556.95 
561.09 
565.21 
569.34 
573.43 
577.19 
580.99 
584.81 
588.60 
592.42 
596.21 
599.35 
602.50 
605.67 
608.80 
61 1.92 
615.05 

A 

271.02 

Bar. Press. (in. Hg): 29.40 
Actual Moisplre (%): 9.3 

0, (dry volume X): 7.3 
CO, (dry volume 9"): 3.9 
Stafl Xme (approx.): 0738 
Stop nme (approx.): 13:57 

H,O (condensate, ml): 51 1.1 
H,O (silica, a): 61.3 

i o d e  Diameter (DJ: 0.58 

Stadc 
T. 
0 

1,432 
1,429 
1,431 
1,431 
1,430 
1,431 
1.438 
1,436 
1,439 
.loa 
1,441 
1,441 
1,441 
1,443 
1,441 
1,442 
1,441 
1,440 
1,443 
1,445 
1.448 , 
1,448 
1.447 
1,450 
1,439 
1,441 
1.439 
1,441 
1,437 
1,441 
1,431 
1,430 
1,430 
1,427 
1,421 
1,417 

1,437 
1.434 
1,436 
1,434 
1,437 
1,439 
1.448 
1,448 
1,445 
1,445 
1,445 
1,442 
1,424 
1,450 
1,456 
1.451 
1,449 
1,453 
1,451 
1,449 
1.451 
1,454 
1,422 
1,449 
1,439 
1.437 
1,438 
1,433 
1,433 
1.434 
1.419 
1,421 
1,417 
1,419 
1.415 
1.413 

1438 

Dly c 
T" I + 
77 
80 
81 
82 
83 
87 
87 
89 
88 
89 
89 
90 
90 
90 
90 
91 
91 

' 90 
92 
91 
90 
91 
69 
69 
69 
90 
69 
69 
87 
87 
87 
E? 
87 
88 

86 

90 
90 
91 
90 
92 
93 
92 
92 
91 
89 
87 

"86 
86 
87 
87 
88 
86 
88 
87 
87 
84 
85 
88 
90 
88 
89 
68 
89 
88 
88 
90 
90 
89 
89 

91 

ea 

71 
72 
72 
74 
74 
76 
76 
77 
78 
78 
79 
60 
80 
80 
80 
81 
81 
81 
81 

9 81 
81 
81 
61 
81 
81 
81 
82 
81 
81 
80 
80 
60 
81 
80 
60 

81 
82 
83 
84 
85 
85 
65 
86 
86 
86 
86 
85 
84 
83 
83 
83 
83 
83 
83 
82 
82 
83 
83 
82 
82 
83 
84 
84 
84 
84 

84 
86 
86 
86 
86 

, 84 

024  
026  
0.26 
0.26 
0.26 
026  
0.26 
026  
026  
0.26 

0.26 
026  
026  
0.26 
0 2 6  
0.26 
0.26 
026  
0.24 
0.24 
024  
024  
024  
0.24 
0.20 
020  
0.20 
0.20 
0.20 
0.20 

0.20 
0.20 
0.20 
0.20 
0.20 
0.20 ' 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.28 
0.28 
0.26 
0.26 
0.28 
028 
0.26 
0.26 
0.26 
026  
026  
0.26 
024 
024 
0.24 
0.24 
0.24 
0.24 
0.20 
0.20 
0.20 
0.20 
0.20 
020 

026 

Volume 
(calculated) 

( f f )  
3.45 
322 
3.37 
3.41 
3.39 
3.37 
4.05 
4.12 
4.13 
4.12 
4.12 
4.00 
4.12 
4.12 
4.12 
4.14 
4.08 
4.1 1 
4.12 
4.1 1 
4.13 
4.12 
4.12 
4.13 
3.84 
3.84 
3.64 
3.88 
3.88 
3.80 
3.25 
3.18 
3.18 
3.17 
3.20 
3.15 

3.21 
3.22 
3.22 
3.15 
3.09 
3.05 
3.82 
3.82 
3.89 
3.92 
3.91 
3.88 
4.46 
4.44 
4.15 
4.16 
4.40 . 
4.48 
4.14 
4.13 
4.14 
4.12 
4.13 
4.09 
3.76 
3.80 
3.82 
3.79 
3.82 
3.79 
3.14 
3.15 
3.17 
3.13 
3.12 
3.13 

lsokinetics 
(calculated) 

(%) 
101.8 
94.8 
98.9 
100.0 
90.4 
89.8' 
99.8 
101.4 
101.5 
101.4 
1012 
98.2 
100.9 
101.0 
100.9 
101.4 
99.8 
100.5 
100.8 
100.7 
101.1 
100.9 
101.0 
101.2 
101.5 
101.5 
101.5 
102.4 
102.5 
100.5 
105.1 
102.8 
102.8 
102.3 
103.2 
101.4 

103.9 
103.9 
103.7 
101.3 
99.2 
98.1 
100.5 
100.3 
102.2 
103.0 
102.8 
102.2 
101.7 
102.2 
102.1 
102.2 
101.1 
103.0 
101.8 
101.4 
101.8 
101.3 
100.9 
100.7 
99.3 
100.1 
100.7 
99.7 
100.6 
99.7 
100.7 
101.1 
101.2 
100.0 
99.7 
99.9 

10091 
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. _ .  . .. 
Field Data Printout I , !  '.: :: : 

Location: Thermal Oxidizer Stack 
Test Run: 1 

Client: IT Corporation i' 

Bar. Press. (in. Hg): 29.40 
Actual Moisture (%): 9.2 

Method: M1-4 Project No: 8705 i 
Test Date: 5/17/00 

. Meter AH@: 2.0250 
Testing Type: Velocity & Moisture 0, (dry volume %): 8.5 

Meter Yd: 1.0072 
Pitot C,: 0.84 
Static P: -0.2 

Area (ft'): 4.28 

Filter No: NA 
Leak Rate Before: 0.005 Cfm Q 15'Hg Thimble No: NA 

Leak Rate After: 0.001 cfm Q 5'Hg 

Traverse 
Point 

1-01 
1-02 
1-03 
1-04 , 

1-05 
1-06 
2-01 
2-02 
2-03 
2-04 
2-05 
2-06 

Final 

Run 
Time 
0.0 
5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 ' 

45.0 
50.0 
55.0 
60.0 

60.0 

Pitot 
AP. 

(in. H,O) 
0.08 
0.07 
0.08 
0.08 
0.07 
0.06 
0.04 
0.08 
0.08 
0.08 
0.07 
0.05 

0.26 

Beaker No: NA 

Sample 
AH 

(in. YO) 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

2.00 

Revision 0 

Metered 

299.1 7 
302.90 
306.51 
310.16 
31 3.88 
31 7.58 
321.37 
325.03 
328.76 
332.46 
336.20 ' 
339.94 
343.64 

(fr) 

44.47 

CO, (dry volume %): 4.0 
Start Time (approx.1: 17:36 , 
stop Time iabprox. j: 18:36 

H,O (condensate, ml): 78.7 
H,O (silica, g): 14.6 

Stack 
T. 
0 

1,441 
1,443 
1,445 
1,447 
1,431 
1,420 
1,424 
1,432 
1,445 
1,443 
1,440 
1,434 

1437 

Dry G 
T m  k 
0 

79 
80 
80 
79 
78 
79 
80 '.' 
80 
82 
82 
82 
82 

, 

Meter 
T m  old a 
71 
71 
71 
71 
71 
72 
72 
71 
72 
72 
72 
73 

0004.200 

dAP, 
(calculated) 
(din. HIO) 

0.28 
0.26 
0.28 
0.28 
0.26 
0.24 
0.20 
0.28 
0.28 
0.28 
0.26 
0.22 

Volume 
(calculated] 

3.73 
3.61 
3.65 

' 3.72 
3.70 
3.79 
3.66 
3.73 
3.70 
3.74 
3.74 
3.70 

(W ' 



Field Data Printout 

Time 
0.0 

Location: Stack (I Method: SW846-0030 Bar. Press. (in. Hg): 29.4 
Test Run: 1A 

Project No: 8705 
Test Date: 5/17/00 
Meter Yd: 1..0027 

Static P: N/A 

Testing Type: VOCs 02  (dry volume %)l: 8.5 
C02 (dry volume %)1 : 4.0 

Start Time (approx.): 10:36 , 
Client:. IT Corporation 

stop Time (2pyex.): ! 1 :! 6 
Area (ft'): N/A 

Leak Rate Before: 
Leak Rate After: 

0.00 LPM 8 12 "Hg 
0.00 LPM Q 12 "Hg 

' AH 
(in. H20) 

Run I Sample 

(" F) 
77 
78 * 

79 
80 
81 
82 

" 82 
84 

80 

5.0 
10.0 
15.0 
20;o 
25.0 
30.0 
35.0 
40.0 

1.60 
1.60 

40.0 1.70 

Metered 
(liters) 

3634.20 
3639.80 
3643.31 
3647.1 7 
3651.55 
3656.75 
3659.67 
3662.41 
3665.30 

31.10 

Volume 
(calculated) 

(liters) 
'5.60 
3.51 
3.86 
,4.38 
5.20 
2.92 
2174 
2.89 

/Oxygen and carbon dioxide concentrations were obtained from the Particulate Parameters. 



1 . -  

(liters) 
3665.75 

Field Data Printout 

Location: Stack ; Method: SW846-0030 Bar. Press. (in. Hg): 29.4 
Test Run: 1B 

Project No: 8705 
Test Date: 5/17/00 
Meter'Yd: 1.0027 Area (ft"): M A  

Static P: N/A 

'Testing Type: VOCs 0 2  (dry volume %)1: 8.5 
C02 (dry volume %)1: 4.0 

Start Time (approx.): 1 1 :2@ 
Stop Time (approx.): 12:08 

Client; IT Corporation 

I 

Leak Rate Before: 
Leak Rate After: 

0.00 LPM Q 12 "Hg 
0.00 LPM Q 10 "Hg 

Tm 
("F) 

Run 
Time 
0.0 
5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 

40.0 

3668.85 
3671.65 
3674.42 
3677.22 
3679.69 
3682.22 
3684.68 , 

3687.31 

Sample I Metered I Dry Gas Meter 
AH 

(in. H20) 
1.60 
.1.70 
1.60 
1.60 
1.60 
1.60. 
1.60 
1.60 

I I 
1.61 I 21.56 I 87 

86 
87 
87 
86 
87 

88 
89 

I 88 
I '  
I 

Volume 
[calculated) 

(liters) 
3.1 0 
2.80 
2.77 
2.80 
' 2.47 
2.53 
2.46 
2.63 

/Oxygen and carbon dioxide concentrations were obtained from the Particulate Parameters. 



Field Data Printout 
- - -  3050 

Location: Stack II Method: SW846-0030 Bar. Press. (in. Hg): 29.4 
Test Run: 1C 

Project No: 8705 
Test Date: 5/17/00 

!Testing Type: VOCs 0 2  (dry volume %)1: 8.5 
C02 (dry volume %)1: 4.0 

Start Time (approx.): 12:26 
Stop Time [approx.!: 13:OO 

Client: IT Corporation 

Meter Yd: 1.0027 
Static P: N/A 

Area (ft"): NIA 

Leak Rate Before: 
Leak Rate After: 

0.00 LPM 8 12 "Hg 
0.00 LPM 8 8 "Hg 

Run 
Time 
0.0 
5 .O 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 

Sample 
AH 

(in. H20) 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 

1.60 
1.60 

I 

40.0 I 1.60 

Metered 
(liters) 

3687.56 
3690.35 
3693.30 
3696.27 
3698.61 
3701.05 
3703.61 
3706.30 ' 
3709.00 

Dry Gas Meter 
Tm 
(" F) 
90 
90 
90 
90 
91 
91 
91 
92 

Volume 
(calculated) 

(liters) 
2.79 
2.95 
2.97 

, .2.34 
2.44 
2.56 
2.69 
2.70 

I 

21.44 I 91 1- 
I 

/Oxygen and carbon dioxide concentrations were obtained from the Particulate Parameters. 
1 .  



,I . 
Field Data Printout 

Method: SW846-0030 Bar. Press. (in. Hg): 29.4 Location: Stack - ;  
Test Run: 1 D 

Project No; 8705 
Test Date: 5/17/00 
Meter Yd: 1.0027 

Static P: N/A 

Testing Type: VOCs 0 2  (dry volume %)l: 8.5 
C02 (dry volume %)1 : 4.0 

Start Time (approx.): 13:OQ 
Stop Time (approx.): 13:49 

Client: IT Corporation 

Area (ft"): N/A 

Leak Rate Before: 
Leak Rate After: 

0.00 LPM 8 12 "Hg 
0.00 LPM Q 8 "Hg 

Run 
Time 
0.0 
5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 

40.0 

Sample 
AH 

(in. H20) 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 

' 1.60 
1.60 

1.60 

Metered I Dry Gas Meter 
(liters) 

3709.46 
3712.09 
3714.82 
371 7.44 
3720.1 5 
3723.05 
3725.91 
3728.80 
3731.51 

I 

22:05 I 93 

Tm 

93 
94 
93 
94 
94 
93 
92 
91 

(OF) 

Volume 
(calculated) 

(liters) 
2.63 
2.73 
2.62 
2.71 
' 2.90 
2.86 
2.89 
2.71 

/Oxygen and carbon dioxide concentrations were obtained from the Particulate Parameters. 

\ 
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- -  3050 
Field Data Printout 

Location: Stack i )  Method: SW846-0030 Bar. Press. (in. Hg): 29.4 
I Test Run: 2A 

Project No: 8705 
Tes! %?e: 5!! ?!E 
Meter Yd: 1.0027 

Testing Type: VOCs 
Client: IT Corporation 

Area (ft"): N/A 

Run 
Time 
0.0 
5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 

40.0 

Static P: NIA 
Leak Rate Before: 

Leak Rate After: 
0.00 LPM Q 12 "Hg 
0.00 LPM Q 8 "Hg 

Sample 
AH 

(in. H20) 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.50 

.1.59 

Meterec 
(liters) 
3738.22 
3740.89 
3745.5 1 
3749.00 
3752.23 
3755.37 
3758.50 
3760.87 ' 
3763:32 

~~ 

25.1 0 

02 (dry volume %)l: 8.5 
C02 (dry volume %)l: 4.0 

Start Time (approx.): 14:24 
Stop Time (approx.!: 15:04 

Dry Gas Meter 
Tm 

87 
87 
88 
88 
89 
88 
87 
87 

(" F) 

Volume 
(calculated) 

(liters) 
2.67 
4.62 
3.49 

, .3.23 
3.14 
3.1 3 
2.37 
2.45 

88 II 

/Oxygen and carbon dioxide concentrations were obtained from the Particulate Parameters. 



\ 

Field Data Printout 

Method: SW846-0030 
Test Run: 28 Testing Type: VOCs ' 02 (dry volume %)1 : 8.5 

C02 (dry volume %)1: 4.0 

Bar. Press. (in. Hg): 29.4 
Location: Stack . I )  

Client: IT Corporation 
Project N6: 8705 Start Time (approx.): 1524 . 

Test Date: 5/17/00 Stop Time (approx.): 17:0?1 
Meter Yd: 1.0027 ' Area (ft"): N/A 

Static P: N/A 
Leak Rate Before: 

Leak Rate After: 
0.00 LPM @ 12 "Hg 
0.00 LPM Q 12 "Hg 

Run 
Time 
0.0 
5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 

40.0 
- .  

Sample 
AH 

(in. H20) 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1 S O  

1.59 

I Metered I Dry Gas Meter 

3775.39 I 85 
3779.83 
3782.55 
3785.54 
3789.65 
3791.87 
3794.63 
3797.33 ' 

25.10 

80 
80 
79 
78 
77 
77 
77 

79 

Volume 
calculated) 

(liters) 
3.1 6 . 
4.44 
2.72 
2.99 
.4.11 
2.22 
2.76 
2.70 

' /Oxygen and carbon dioxide concentrations were obtained from the Particulate Parameters. 

0 '  



Field Data Printout 

Location: Stack i~ Method: SW846-0030 Bar. Press. (in. Hg): 29.4 

Test Run: 2C Testing Type: VOCs 
Client: IT Corporation 

Project No: 8705 
Test Date: 5/17/00 
Meter Yd: 1.0027 
Static P: N/A 

Area (ft"): N/A 

Leak Rate Before: 
Leak Rate After: 

0.00 LPM Q 14 "Hg 
0.00 LPM Q 9 "Hg 

Run 
Time 
0.0 

. 5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 

40.0 

Sample 
AH 

(in. H20) 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 

1.60 

Metered 
(liters) 

3797.50 
3799.89 
3802.48 
3805.1 7 
3808.09 
3810.65 
381 3.1 7 
3815.67 ' 
381 8.29 

20.79 

0 2  (dry volume %)l: 8.5 
C02 (dry volume %)1: 4.0 

Start Time (approx.): 17:lQ 
Stop Time (approx.): 1750 

Dry Gas Meter 
Tm 

79 
79 
79 
80 
80 
81 . 

81 
82 

("F) 

. 80 

Volume 
(calculated) 

(liters) 
2.39 
2.59 
2.69 

I. 2.92 
2.56 
2.52 
2.50 
2.62 

L 

/Oxygen and carbon dioxide concentrations were obtained from. the Particulate Parameters. 



~- 
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Field Data Printout 

Location: Stack )I Method: SW846-0030 Bar. Press. (in. Hg): 29.4 

AH 
(in. H20) 

1.60 
1.60 

1.60 
1.60 
1.60 
1.60 
1.60 

1.60 

Test Run: 2D 

Project NO: 8705 
Test Date: 5/17/00 
Meter Yd: 1.0027 

Static P: N/A 

Testing Type: VOCs 
Client: IT Corporation. 

Area (ft"): N/A 

Leak Rate Before: 
Leak Rate After: 

0.00 LPM Q 12 "Hg 
0.00 LPM Q 12 'Hg 

I Run I Sample I Metered 
(liters) 

381 9.95 
3822.05 
3824.49 

3830.60 
3837.85 
3837.01 
3840.08 
3842.59 

. 3827.36 

--I 5.0 

10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 

1 40.0 I 1.60 I 22.64 

0 2  (dry volume %)1: 8.5 
C02 (dry volume %)1: 4.0 ' 

Start Time (approx.): 1759 . 

Stop Time (approx.): 18:3b 

Dry Gas Meter 
Tm 
(" F) 
83 
83 . 

83 
84 
84 
84 
84 
85 ' 

84 

Volume 
:calculated: 

(liters) 
2.1 0 
2.44 
2.87 
3.24 

* .7.25 
-0.84 
3.07 
2.51 

/Oxygen and carbon dioxide concentrations were obtained from the Particulate Parameters. 



"-3050 

" 

Field Data Printout 

Location: Stack j Method: SW846-0030 Bar. Press. (in. Hg): 29.4 
Test Run: 3A 

Project No: 8705 

Testing Type: VOCs 
Client: IT Corporation 

' . r r r 4  n - 4  tztiatnn 
I s 3 r  wore: " I  I","" 

Meter Yd: 1.0027 
Static P: N/A 

Area (ft"): NIA 

Leak Rate Before: 
Leak Rate After: 

0.00 LPM Q 14 "Hg 
0.00 LPM d 10 "Hg 

Run 
Time 
0.0 
5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 

40.0 

Sample 
AH 

(in. H20) 
1.50 
1.50 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 

1.58 

Metered 
(liters) 

3844.21 
3846.75 
3849.51 
3852.38 
3855.96 
3857.37 
3859.77 
3862.25 
3864.97 

20.76 

0 2  (dry volume %)1: 7.3 
C02 (dry volume %)1: 

Start Time (approx.): 
Stop Time (approx.): 

Dry Gas Meter 
Tm 
( O F ) .  

73 
74 
75 
77 
78 
79 

' 81 
82 

77 

Volume 
[calculated) 

(liters) 
2.54 
2.76 
2.87 
3.58 
1.41 
2.40 
2.48 
2.72 

/ . -  

/Oxygen and carbon dioxide concentrations were obtained from the Particulate Parameters. 

3.9 
07:43 * 
08:23 
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Field Data Printout 

Location: Stack . ,' Method: SW846-0030 Bar. Press. (in. Hg): 29.4 
Test Run: 38 Testing Type: VOCs 02 (dry volume %)l: 7.3 

C02 (dry volume %)l: 3.9 Client: IT Corporation 
Project No:' 8705 . Start Time (approx.): 08:32, 
Test Date: 5/18/00 Stop Time (approx.): 09:12 
Meter Yd: 1.0027 

StaticP: N/A 
Area (ft"): NIA 

Leak Rate Before: 
Leak Rate After: 

0.00 LPM 8 12 "Hg 
0.00 LPM Q 8 "Hg 

Run 
Time 
0.0 
5.0 . 

10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 

40.0 

Sample 
AH 

(in. H20) 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 

1.60 

Metered 
(liters) 
3865.52 
3868.30 
3871.32 
3873.99 
3877.00 
3879.58 
3882.23 
3884.70 
3887.20 

Dry Gas Meter 
Tm 
("F) 
85 
86 
87 
88 
88 
89 
89 
90 

I 

21.68 I 88 

Volume 
(calculated) 

(liters) 
2.78 
3.02 
2.67 
3.01 
,2:58 
2.65 . 

2.47 
2.50 

/Oxygen and carbon dioxide concentrations were obtained from the Particulate Parameters. 



Field Data Printout 

Location: Stack !I Method: SW846-0030 Bar. Press. (in. Hg): 29.4 
Test Run: 3C 

Project No: 8705 
Test Date: 5/18/00 
Meter Yd: 1.0027 

'Testing Type: VOCs 
Client: IT Corporation 

Area (W): N/A 
StaticP: N/A 

Leak Rate Before: 
Leak Rate After: 

0.00 LPM Q 12 "Hg 
0.00 LPM Q 12 "Hg 

Run I Sample 
Time 
0.0 
5.0 
10.0 
15.0 
20.0 

, 25.0 
30.0 
35.0 
40.0 

AH 
(in. H20) 

1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 

40.0 1 1.60 

Metered 
(liters) 

3887.53 
3890.50 
3893.49 
3896.31 
3898.77 
3901.04 
3903.1 3 
3905.30 ' 
3907.89 I 

20.36 

0 2  (dry volume %)l: 7.3 
C02 (dry volume %)1: 3.9 

Start Time (approx.): 09:20, 
Stop Time (approx,): 1O:OO 

Dry Gas Meter 
Tm 

91 
91 
91 
91 
91 
91 
91 
91 

(OF) 

91 

Volume 
[calculated) 

(liters) 
2.97 . 
2.99 
2.82 

I. 2.46 
2.27 
2.09 
2.1 7 
2.59 

/Oxygen and carbon dioxide concentrations were obtained from the Particulate Parameters. 



Field Data Printout 

- 

Location: Stack . ; Method: SW846-0030 Bar. Press. (in. Hg): 29.4 
Test Run: 3D 

Project NO: 8705 
Test Date: 5/18/00 
Meter Yd: 1.0027 

;Testing Type: VOCs 0 2  (dry volume %)l: 7.3 
C02 (dry volume %)1 : 3.9 

Start Time (approx.): 1 O:Q6 
Stop Time (approx.): 10:46 

Client: IT Corporation 

Area (ft"): N/A 

Dry Gas Meter 
Tm 

91 ' 

91 
91 

. 91 
91 
91 
91 
92 

("F) 

Static P: N/A 
Leak Rate Before: 

Leak Rate After: 
0.00 LPM Q .13 "Hg 
0.00 LPM .Q 10 "Hg 

Run 
Time 
. 0.0 
5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 

40.0 

Sample 

(in. H 2 0 )  
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 

A H  

1.60 

Metered 
(liters) 

3908.25 
391 1.47 
391 4.40 
391 6.91 
391 9.1 6 
3921.30 
3923.56 
3925.85, 
3929,28 

I 

21.03 I 91 

Volume 
(calculated: 

(liters) 
3.22 
2.93 
2.51 
2.25 

'.'2.14 
2.26 
2.29 
3.43 

/Oxygen and carbon dioxide concentrations were obtained from the Particulate Parameters. 
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0.7 
0.7 

ICAL 30 5 0  

-0.1 I 0.0; 0.0, 
-0.1, 0.0' 0.0. 

IT Corporation @D WPRAP; Femald, Ohio , 
CAE Project No: 8705 

' Thermal Oxidizer Stack 
May 17,2000 

Rmo 

10:28:16 
10:28:26 
10:28:35 
10:28:46 
10:28:56 
10:29:05 
10:29:15 
10:29:26 
10:29:36 
10:29:45 
10:29:55 
10:30:06 
1 0:30: 1 5 
10:30:25 
10:30:36 
10:30:46 
10:30:55 
10:31:05 
10:31:16 
10:31:25 
10:31:35 
10:31:46 
10:31:56 
10:32:05 

' 10:32:15 
10:32:26 
10:32:36 
10:32:45 
1032:56 
10:33:06 
1033:15 

. 1033:25 
1 O m 3 6  
1 O m 4 6  
10:33:55 
10:34:06 
10:34:16 
10:34:25 
10:34:35 
1 O W 4 6  
10:34:56 
10:35:05 
10:35:15 
10:35:26 
10:35:35 
10:35:45 
10:35:56 
10:36:06 
10:36:15 
10:36:25 
10:36:36 
10:36:45 
10:36:55 
10:37:06 
10:37:16 
10:37:25 

THC 

0.9 
0.8 
0.7 
0.7 
0.8 
0.7 
0.8 
0.7 
0.8 
0.8 
0.8 
0.8 
0.7 
0.8 
0.8 
0.7 
0.7 
0.7 
0.8 
0.7 
0.8 
0.7 
0.8 
0.8 
0.7 
0.8 
0.7 
0.8 
0.7 
0.7 
0.8 
0.8 
0.7 
0.8 
0.7 
0.8 
0.7 

( P P m w  

I 

INSTRUMENT CALIBRATION 

Cc? 
(PPmdv) 

-0.1 
-0.1 
-0.1 
-0.1 
-0.1 
-0.1 
-0.1 
-0.1 
-0.1 
-0.1 
-0.1 
-0.1 
-0.1 
-0.1 
-0.2 
-0.2 
-0.2 
-0.2 
-0.1 
-0.1 
-0.1 
-0.1 
-0.2 
-0.2 
-0.1 
-0.1 
-0.1 
-0.1 
-0.1 
-0.1 
-0.1 
-0.1 
-0.1 
-0.1 
-0.1 
-0.1 
-0.1 

n 
-2 

(W 
0.0 
0.0 . 

. 0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 ' 

0.0 
0.0 
0.0 
0.0 
0.0 

t-n 
--2 

("w 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 ' 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 . 

I\ 

I . .  

0.7 -.. -0.1 0.0 0.0 
0.81 -0.1 I 0.0. 0.0: 

1.9 14.1 5.9 2.3r 14.1 : 5.9 
2.1 I 14.1 : 5.9 
~ 

1 .SI 14.1 5.9 
1.1 14.1 5.9 
0.7 14.1 5.9 ' 

0.5 14.1 5.9 
0.4 8.7 13.8 
0.5 6.1 13.9 
0.6 6.1 14.0 
0.61 6.1 14.0; . 
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IT Corporation @ WPRAP; Femaid, Ohio 

Thermal Oxidizer Stack 
May 17,2000 

CAE Project No: 8705 ! 

INSTRUMENT CALIBRATION 

Time 

10:37:35 
10:37:46 
10:37:56 
10:38:05 
1 0:38: 1 6 
10:38:26 
10:38:35 
10:38:45 
10:38:56 
10:39:06 
10:39:15 
10:39:26 
10:39:36 
10:39:45 
10:39:55 
10:40:06 
10:40:16 
1 O m25 
10:40:36 
10:40:46 
10:40:55 
10:41:05 
1 0:41:16 
10:41:26 
10:41:35 
10:41:45 
10:41:56 
10:42:05 
1 0:42: 1 5 
10:42:26 
10:42:36 
10:42:45 
10:42:55 
10:43:06 
10:43:15 

' 10:43:25 
10:43:36 
10:43:46 
10:43:55 - 10:44:05 
10:44:16 
10:44:26 
10:44:35 
10:44:46 
10:44:56 

THC co 
(PPmw) (PPmdv) 

0.4 
0.7 
0.6 . 
0.7 0.2 
0.7 0.1. 
0.7 2.0 

. 0.7 9.8 
0.7 25.5 
0.6 45.6 
0.7 63.9 
0.7 '76.7 
0.6 83.9 
0.7 0.7 el 
0.7 
0.71 88.61 
0.6 88.5 
0.7 87.2 
O.? 81.4 
0.6 69.8 
0.7 54.7 
0.7 40.8 
0.7 31.6 
0.7 27.1 
0.6 25.7 
0.7 . 25.4 
0.7 25.3 
,0.7 25.3 
0.7 I 25.31 
0.6) 25.31 

0, 

6.0 
5.8 
0.6 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.2 
0.7 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.7 25.8 0.0 
0.71 25.31 0.0 

CQ 
("w 
14.0' 

14.0 
0.6 
0.1 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
9.9, 
0.'1 

.. 0.1' 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 , 
0.0 
0.0 
0.0 
0.0 
0.0 

15.01 

0.6 28.3 
0.6 33.9 
0.7 41.8 
0.7 49.7 
0.6 55.2 
0.7 58.0 
0.6 59.1 
0.6 59.4 
0.F 59.5 
0.6 59.5 
0.61 59.51 
0.61 , 5 ~ 1  
0.6 
0.5 59.1 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
12.5 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 .o 
0.0 
0.1 

Zero Gas NIA -0.1 0.0 0.0 
Low Gas NIA. 25.3 6.1 5.9 
Mid Gas NIA 59.5 NIA , NIA 
High Gas NIA ' 88.6 14.1 14.0 

. .  
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Bias 0 

0.7 
0.6 

IT Corporation Q WPRAP; Femald, Ohio I 
, CAE Project No: 8705 i 

Thermal Oxidizer Stack 
May 17,2000 

6.0! 13.9 
6.01 13.9 

30.50 

Time 

10:45:10 
10:45:20 
10:45:29 
10:45:39 
1 Om50 
10:45:59 
10:46:09 
10:46:20 
10:46:30 
10:46:39 
10:46:49 
10:47:00 
10:47:10 
10:47:19 
10:47:30 
10:47:40 
10:47:49 
10:47:59 
10:48:10 
10:48:20 
10:48:29 
10:48:40 
10:48:50 
10:48:59 
10:49:09 
10:49:20 
10:49:30 
10:49:39 
10:49:49 
10:50:00 
10:50:09 
10:50:19 
10:50:30 
10:50:40 
10:50:49 
10:50:59 
1 0:51: 1 0 
10:51:19 
10:51:29 
10:51:40 
10:51:50 
10:51:59 
10:52:09 
10:52:20 
10:52:30 
10:52:39 
10:52:50 
10:53:00 
10:53:09 
10:53:19 
10:53:30 
10:53:40 
10:53:49 
10:54:00 
10:!54:10 
10:54:19 

THC 

54.3 
13.9 
4.1 
3.3 
2.9 
2.6 
2.3 
2.1 
2.0 
2.0 
1.8 
1.7 
1.6 
0.6 
0.1 
0.1 
0.0 
0.0 

, 0.0 

(PPmw 

CALIBRATION BIAS 0 

co 
(PPmdv) 

53.3 
43.6 
40.0 
51.6 
67.3 
68.8 
49.4 
26.0 

9.3 
2.5 
0.9 ~ 

0.7 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

4 
(“A) 

21 .o 
19.8 
4.6 
0.2 
0.1 
0.1 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

c02 
(“/.I 
0.1 
1.4 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

I 0.0 
, 0.0 

0.0 
0.2 0.6 0.0 0.0 
0.1 I 0.6 I 0.0’ 0.0 j 

0.0; 0.0 I 
0.6 0.01 0.01 

0.0 0.6 0.0 0.0 

0.0 
0.1 

-0.3 
-0.3 
-0.4 
-0.4 
-0.5 

, -0.5 
-0.5 
-0.4 
-0.6 

-0.2 
-0.2 
-0.2 
-0.2 
-0.2 
-0.3 
-0.3 
-0.3 
-0.4 
1.3 

-0.1 
-0.4 
-0.4 
-0.6 
-0.5 
-0.5 
-0.5 
-0.6 

. -0.7 
-0.7 

-0.6 

0.41 6.1 i 13.91 
0.3 6.0 13.9 
0.4 
0.4 
1.6 
9.5 

25.5 
47.0 
65.5 
78.1 
85.0 
88.2 ’ 

89.2 
’ -0.7 89.2 
’. -0.7j 89.1 1 

6.3 
5.9 
0.5 
0.1 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

11.6 
2.0 
0.2 
0.2 
0.1 
0.1 
0.1 
0.1 
0.1 
0.0 
0.0 
0.0 
0.0 

I .  
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IT Corporation @ WPRAP; Femald, Ohio !I 

CAE Project No: 8705 
' Thermal Oxidizer Stack 

' May 17,2000 

Time 

10:54:29 
10:54:40 
1 O:S:50 
10:54:59 
1 0:55:10 
10:55:20 
10:55:29 
10:55:39 
10:55:50 
10:56:00 
10:56:09 
10:56:19 
10:56:30 
10:56:39 
io:56:49 
10:57:00 
10:57:10 
10:57:19 
10:57:29 
10:57:40. 

. .10:57:49 
10:57:59 
10:58:10 
10:58:20 
10:58:29 
10:58:39 
10:58:50 
10:59:00 
1059:09 
10:59:20 
10:59:30 
1059:39 
10:59:49 
1 1 :oo:oo 
11:00:10 
11:00:19 
1 1 :00:30 
1 1 :00:40 
1 1 :00:49 
1 1 :00:59 
1 1:Ol:lO 
11:01:20 
11:01:29 
11:01:39 
1 1:01:50 
11:01:59 
11:02:09 
11:02:20 
1 1 :02:30 
11:02:39 
11:02:49 
11:03:00 
1 1 :03:09 
1 1 :03:19 
1 1 :03:30 
1 1 :03:40 

i 

CALIBRATION BIAS 0 

THC co 
(PPmw) @PmW 

-0.61 
NLi/ -0.7 

-0.7 89.1 
-0.6 89.2 
0.7 . 89.4 

-0.5 89.0 
-0.7 84.2 
-0.8 73.0 
-0.7 56.6 
-0.8 41.6 

, -0.8 31.7 
-0.8 27.3 
-0.8 26.0 
-0.9 25.8 
-0.8 25.7 

E-+j 
-0.9 25.6 
-0.7 25.7 
-0.6 25.9 
-0.7 28.2 

. -0.7 33.9 
-0.7 42.6 
-0.8 50.9 
-0.7 56.5 
-0.8 59.1 
-0.8 59.8 
-0.8 59.9 
-0.9 59.9 
-0.8 59.8 
-0.91 59.71 
-0.9i 59.51 
-0.91 59.7) 
-0.9 59.8 
0.2 59.9 
6.4 59.9 

78.1 58.6 
85.9 53.8 
85.8 44.5 
84.8 31.7 
84.5 19.1 
84.5 9.3 
84.7 3.7 
84.5 1.3 
84.5 0.7 
84.5 0.6 
84.5 0.6 
84.4 0.6 
84.6 

r 84.6 
0.6 
0.6 

I 84.5, 0.7 
I 84.6 

53.3 
0.6 
0.6 

25.1 0.6 
24.6 0.6 

0 2  

0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.0 

-0.1 
-0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0. 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
5.1 

10.2 
0.5 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.0 

, .. 

CO, 
(%I 
0.0 
0.0 - 
0.0 
0.0 
0.3 
0.0 
0.0 
-0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

. 0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.1 
0.0 
0.0 
0.0 
0.1 
0.0 
0.0 
0.1 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.1 
0.0 



. -  

Bias 0 

IT Corporalion 0 WPRAP; Femald, Ohio II 

l ime 

11:03:49 
11:03:59 
11:04:10 
11:04:20 
1 1 :04:29 
1 1 :04:40 
11:04:50 
11:04:59 
1 1 :05:09 
11:05:20 
1 1 :05:30 
11 :OS39 
1 1 :05:50 
1 1 :06:00 
11 :06:09 
1 1 :06:19 
1 1 :06:30 
1 1 :06:40 
11 :06:49 
1 1 :06:59 
11 :07:10 
11:07:19 
11 :07:29 
1 1 :07:40 
11 :07:50 
1 1 :07:59 
1 1 :08:09 
1 1 :08:20 
1 1 :08:29 
11:08:39 
1 1 :08:50 
11:09:00 
1 1 :09:09 
11:09:19 
1 1 :09:30 
1 1 :09:40 
1 1:09:49 
1 1:lO:OO 
11:10:10 

11:1029 
11:1040 

“ 11:10:19 

THC 

24.5 
( P P m w  

24.3 
24.3 
24.3 
24.2 
24.2 
24.3 
24.6 
50.4 
54.7 
54.8 
54.8 
54.7 
54.8 
54:7 
54.7 
54.7 
54.8 

42.0 
8.7 
8.0 
7.9 
7.8 
7.8 

, 7.8 

r3j 
8.2 
12.5 
25.6 
25.9 
25.9 
26.0 

CAE Project No: 8705 
Thermal Oxidizer Stack 
May 17,2000 

i 

CALIBRATION BIAS 0 

co 
(PPmdv) 

1 .o 
1.5 
2.1 
2.4 
2.5 
2.5 
2.5 
2.5 
2.6 
2.6 
2.6 
2.6 
2.5 
2.4 
2.1 
1.6 
1.2 
0.9 
0.8 
0.7 
0.7 
0.7 
0.7 
0.8 
0.8 
0.8 

, 0.7 
0.9 
1.3 
1.7 
1.8 
1.6 
1.4 
1.3 
1.2 
1.2 
1.1 
1.1 
1.1 
1.2 
1.4 
1.8 

. 0 2  

(“/.I 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
-0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

c02 (“a 
0.1 
0.1 
0.1 
0 .o 
0.0 
0 .o 
0.1 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

, 0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Zero Gas 
Low Gas 24.4 25.6 6.0 
Mid Gas 54.7 59.6 N/A 
High Gas 84.6 89.1 14.0 
Extra Gas 8.3 NIA NIA 

Gas to be 
used for 
Bias 24.4 25.6 6.0 5.9 

30 50 
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IT Corporation G3 WPRAP; Femald, Ohio ,, 

Time 

11:15 
11:16 
11:17 
11:18 
l l : l 9  

' 11:20 
11:21 
11:22 
11:23 
11:24 
11:25 
11 :26 
11:27 
11:28 
11:29 
11:30 
11:31 
11:32 
1133 
11% 
11:35 
11:36 
11:37 
11:38 
11:39 
11 :40 
11:41 
11342 
11:43 
11:44 
11:45 
11:46 
11:47 
11:48 
11:49 
11:50 
11:51 
11:52 
11:53 
1154 
11:55 
11:56 
11:57 
11:58 
11:59 
12:oo 
12:Ol 
12:02 
12:03 
12:a 
12:05 
12:06 
12:07 
12:08 
12:09 
12:lO 

CAE Project No: 8705 
Thermal Oxidizer Stack 
May 17,2000 ' 

- 

THC 

2.1 
1.6 
1.4 
1.3 
1.1 
1 .o 
1 .o 
0.8 
0.9 
0.8 
0.7 
0.7 
0.7 
0.6 
0.6 
0.6 
0.6 
0.5. 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.4 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.6 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

( P P m w  
co 

(PPmdv) 
I .2 
1 .o 
1.4 
1.4 
1.3 
1.1 
1.3 
1.6 
1.9 
2.6 
4.1 
7.0 

10.2 
12.5 
10.5 
8.7 
7.2 
6.5 
5.7 
4.7 
3.6 
2.7 
2.2 
1.6 
1.3 
0.9 
0.8 
0.7 
0.6 
0.6 
0.6 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
.0.4 
0.5 
0.4 
.0.4 
0.5 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

RUN 1 

Oa 
(%I 
7.4 
7.4 
7.4 
7.3 
7.4 
7.5 
7.5 
7.4 
7.4 
7.4 
7.4 
7.4 
7.4 
7.4 
7.4 
7.4 
7.4 
7.5 
7.5 
7.5 
7.5 
7.6 
7.6 
7.7 
7.6 
7.7 
7.6 
7.5 
7.6 
7.6 
7.5 
7.5 
7.5 
7.5 
7.6 
7.6 
7.6 
7.6 
7.5 
7.7 
7.6 
7.6 
7.6 
7.7 
7.7 
7.7 
7.7 
7.7 
7.6 
7.6 
7.6 
7.7 
7.6 
7.6 
7.6 
7.6 

Run 1 

COa 
(%I 
4.2 
4.2 
4.2 
4.2 
4.2 
4.1 
4.2 
4.2 
4.2 
4.2 
4.2 
4.1 
4.1 
4.1 
4.2 
4.2 , . 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4. I 
4.1 
4.1 . 

. 

r .. 



IT Corporation 8 WPRAP; Femald, Ohio 
CAE Project No: 8705 
Thermal Oxidizer Stack 

8 

1 

' May 17,2000 

Time THC 

12311 0.6 
12:12 0.6 
12:13 0.6 
12:14 0.6 
12:15 0.6 

(PPmwv) 

Average. 0.6 

co 

0.4 
0.4 
0.4 
0.4 
0.4 

2.0 

(PPmdv) 

Run 1 30 50 

RUN 1 

0, 

7.6 
7.7 
7.6 
7.6 
7.7 

7.5 

c02 
(%I 
4.1 
4.1' 
4.1 
4.1 , 
4.1 

4.1 

Page 2 



Bias 1 

-0.3 1.3' 14.0 
-0.4 1.1 I 14.0 

IT Corporation Q WPRAP; Femald, Ohio II 

CAE Project No: 8705 i . Thermal Oxidizer Stack 
. May17,2000 

5.9 
5.9 

Time 

12:19:11 
12:19:2 1 
12:19:31 
12: 19:41 
12:19:51 
12:20:01 
12:20:11 
12:20:21 
12:20:31 
12:20:41 
12:20:51 
12:21:01 
12:21:11 
12:21:21 
12:21:31 
12:21:41 
12:21:51 
12:22:01 
12:22: 1 1 
12:22:21 
12:22:31 
12:22:41 
12:22:51 
12:23:01 
12:23:11 
12:23:21 
122331 
12:23:41 
12:23:51 
12:24:01 
12:24: 1 1 

12:24:31 
12:24:41 
12:24:51 
12:25:01 
12:25:11 
12:25:21 
12:25:31 
12:25:41 
12:25:51 
12:26:01 
12:26:11 
12:26:21 
12:26:31 
12:26:41 
12:26:51 
12:27:01 
12:27:11 
12:27:21 
12:27:31 
12:27:41 

. 12:27:51 
. 12:28:01 

12:28:11 

12:24:21 

CALIBRATION BIAS 1 

THC , c o  0 2  CO, 
( P P m w  (PPmdv) ("w ("/.I 

0.5 2.0 0.0 ' 0.0 
0.4 1 .o 0.0 0.0 
0.1 0.6 0.0 0.0 
0.1 0.5 ' 0.0 0.0 

I ' 0.01 0.41 0.01 0.01 
I 0.01 0.41 0.01 0.01 

0.01 ' 0.4! 0.01 0.01 
-0.2 0.5 0.5 1.8 

0.91 14.0 I 5.91 
0.8 13.3 9.7 

. 

I '  

Page 1 000126) 



Bias 1 30 50 
. .  , 

IT Corporation @ WPRAP; Femaid, Ohio I 

CAE Project No: 8705 
Thermal Oxldizer Stack 
May 17,2000 

Time 

1 2:2a:2 1 
12:28:31 
12:28:41 
12:28:51 
12:29:01 
12:29:11 
12:29:21 
12:29:31 
12:29:41 
12:29:51 
12:30:01 
12:30:11 
12:30:21 

mc 
(PPmw 

1 55.8) 
52.0 
26.6 
25.3 
25.2 
25.2 
25.2 
25.1 

18.0 
12:30:31 8.8 
12:30:41 8.7 
12:30:51 
12:31:01 
12:31:11 
12:31:21 

i 

CALIBRATION BIAS 1 

co 
(PPmdv) 

0.7 
0.7 
0.7 
0.8 
0.9 
1.2 
1.7 
2.1 
2.4 
2.5 
2.6 
2.5 
2.5 
2.5 
2.8 
3.1 
3.2 
2.9 
2.2 

0, 
(“4 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.3 
0.1 
0.0 
0.0 
0.0 
0.0 

co2 - 
(“/.I 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.0, 
0:o 
0.0 
0.0 
0.0 

0.0 0.4 0.0 0.0 
25.1 25.6 6.0 5.9 

. 

r . a  



. -  

Run 2 

IT Corwration Q WPRAP; Femald, Ohio 
CAE Project No: 8705 
mermal Oxidizer Stack 
May 17,2000 

Time 

1 2 3  
12:34 
12:35 
12:36 
12:37 
12:38 
12:39 
12:40 
12:41 
12:42 
12x4 
12:44 
12:45 
12:46 
12:47 
12:48 
12:49 
1250 
1251 
1252 
12:53 
12:s  
1255 
1256 
1257 
12:58 
1259 
13:OO 
13:Ol 
13:02 
13:03 
13~04 
13:05 
13:06 
1307 
13:08 
13:09 
1310 
13:ll 
13:12 

,. 1313 
13:14 
13:15 
13:16 
13:17 
1318 
13:19 
13:20 
13:21 
13:22 
1323 
13:24 
13:25 
13:26 
13:27 
13:28 

. THC 

0.6 
0.3 
0.2 
0.1 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1- 
0.1 
0.1 
0.1 
0.0 
0.1 
0.1 
0.1 
0.1 
0.1 
0.0 
0.0 
0.1 
0.1 
0.1 
0.1 
0.0 
0.0 
0.0 
0.1 
0.0 
.0.1 
0.0 
0.0 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.0 
0.1 
0.1 
0.1 
0.1 
0.1 

(PPmwv) 

I 
I 

co 
(PPmdv) 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.5 
0.4 
0.4 
0.3 
0.5 
0.4 
0.4 
0.3 
0.4 
0.4 
0.4 
0.3 
0.4 
0.4 
0.4 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.2 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.2 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 

RUN 2 

4 
(“w 
7.5 
7.6 
7.6 
7.7 
7.7 
7.6 
7.5 
7.4 
7.4 
7.5 
7.5 
7.5 
7.5 
7.6 
7.6 
7.6 
7.4 
7.6 
7.6 
7.6 
7.6 

: 7.7 
7.6 
7.7 
7.7 
7.6 
7.7 
7.6 
7.6 
7.7 
7.6 
7.6 
7.6 
7.6 
7.7 
7.7 
7.9 
7.9 
7.8 
7.6 
7.7. 
7.8 

’ 7.8 
7.7 
7.8 
7.7 
7.8 
7.9 
7.9. 
7.8 
7.7 
7.8 
7.7 
7.7 
7.8 
7.6 

COa 
(“4 
4.1 
4.0 
4.0 
4.0 
4.0 
4.1 
4.1 
4.1 
4.1 
4.0 
4.1 
4.1 
4.1 
4.0 
4.1 , 

4.1 
4.1 ’ 

4.1 
4.1 
4.1 
4.1 
4.0 
4.1 
4.0 
4.0 
4.1 
4.1 
4.1 
4.0 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 . 
4.1 
4.0 
4.0 
4.1 
4.1 
4.1 
4.1 
4.1. 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 

Page 1 



IT Corporation @ WPRAP; Fernald, Ohio II 

CAE Project No: 8705 i 
Thermal Oxidizer Stack 

' May 17,2000 

THC CO I ime 
(ppmW (ppmdv) 

13:29 0.1 0.2 
13:30 0.1 0.3 
13:31 0.1 0.3 
13:32 0.1 0.2 
13:33 0.0 0.2 

- 

Average 0.1 0.3 

RUN 2 

0 2  

(%) 
7.7 
7.7 
7.6 
7.6 
7.7 

7.7 

Run 2 

co2 
(W 
4.1 
4.1 
4.1 
4.1 
4.1 

4.1 

30 5U 

. 

0 oan? 3 
Page 2 



IT Corporation @ WPRAP; Femald, Ohio 
CAE Project No: 8705 

. Thermal Oxidizer Stack 
I 

I 

, Mayl7,2000 
CALIBRATION BIAS 2 

-0.1 0.3 0.0 0.0 

Time 

13:36:57 
1337:07 
13:37:17 
13:37:27 
13:37:37 
13:37:47 
13:37:57 
13:38:07 
13:38:17 

' - 13:38:27 
13:38:37 
13:38:47 
13:38:57 
13:39:07 
13:39:17 
13:39:27 
13:39:37 
13:39:47 
13:39:57 
13:40:07 
1340:17 
1340:27 
13:40:37 
13:40:47 
13:40:57 
1341 :07 
13:41:17 
13:41:27 
1341:37 
13:41:47 
13:41:57 
13:42:07 
13:42:17 
13:42:27 
13:42:37 
13:42:47 

. 13:42:57 
1343:07 
13:43:17 
13:43:27 
i3:43:37 
1343:47 
134357 
13:44:07 
13:44:17 

13:44:37 
13:44:47 
13:44:57 
1345:07 
13145~17 
13:45:27 
13:45:37 
13:#:47 
134557 

' 1344:27 

-0.1 0.2 0.0 
-0.1 0.2 0.0 

o.ol 
0.9 

-0.2 
-0.3 
-0.2 
-0.2 
-0.3 
-0.3 
-0.2 
0.5 
0.1 
0.0. 
0.0 

-0.1 
-0.1 
0.0 
0.0 

-0.1 
0.0 

-0.1 
-0.1 
-0.1 
-0.2 
-0.2 
-0.1 
-0.2 
-0.2 
-0.3 
-0.2 
-0.2 
-0.2 
-0.3 

0.2 1.3 3.4 
0.5 12.2 5.8 
0.8 13.9 5.8 
1 .o 14.0 5.8 
1.1 

1 .o 
0.8 14.0 
0.8 11.8 12.8 

0.7 6.1 13.8 
0.6 ' 6.0 13.9 
0.6 6.0 13.9 
0.6 6.0 13.9 

0.8 6.4 13.8 

0.5 6.0 13.9 
0.41 6.01 13.91 
0.41 6.01 13.91 
0.41 6.0) 13.9 I 
0.4 4.4 1.3 
1.7 0.4 ' 

5.4 0.1 
11.2 0.1 
17.7 0.1 
21.5 0.0 
24.0 0.0 
25.0 0.0 
25.3 0.0 
25.3 0.0 
25.3 0.0 
25.4 0.0 

25.5 
54.6 24.0 
54.6 ' . 20.2 
54.7 14.2 
54.7 8.0 

I 54.81 3.8 
I 54.91 . 1.6 I 54.81 0.9 

32.5 0.7 
25.0 0.7 
24.8 0.8 
24.9 1.1 
24.9 1.5 
24.8 2.0 

0.0 
0.0 
0.0 
0.1 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0. 

0.2 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

I 

1 
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Bias 2 

IT Corporation Q WPRAP; Femald. Ohio 

Thermal Oxidizer Stack 
May 17,2000 , 

I 

CAE Project No: 8705 i 

CALIBRATION BIAS 2 

Time , 

13:46:07 
13:46:17 
13:46:27 
13:46:37 
13:46:47 
13:46:57 
13:47:07 
13:47:17 
13:47:27 
13:47:37 
13:47:47 

24.8 
24.7 
23.7 
9.7 
8.7 
8.5 
8.5 
8.51 

co 

2.5 
2.6 
2.5 
2.5 
2.7 
3.0 
3.3 
3.1 
2.5 
1.8 

0 2  

(“w 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

I 

co, 
(Yo) 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Zero Gas -0.1 0.2 0.0 0.0 
Bias Gas 24.8 25.5 6.0 5.9 

30 50 

. 

Page 2 



. -. 

3.7 
3.9 
3.8 
3.9 
3.9 
3.8 
3.8 
3.8 
3.8 
3.7 
4.0 

Run 3 

Data not included in average 
Port change of CEM probe 

' 

IT Corporation @ WPRAP; Femald, Ohio 
CAE Project No: 8705 i 

May 17,2000 
. Thermal Oxidizer Stack 

RUN 3 

lime THC co 0 2  c 0 2  
. (PpmW (ppmdv) (%I (XI 

13:51 0.4 0.3 7.6 4.1 
13:52 0.1 0.3 7.7 4.0 
1353 0.1 0.2 7.5 4.1 
1 3 9  0.1 0.3 7.5 4.1 
13:55 0.1 0.2 7.4 4.1 

' 13:56 0.1 0.2 8.1 3.91 
113:s 
i 13:58 
13:59 
14:OO 
14:Ol 
14:02 
14:03 
14:W 
14:05 
14:06 
14:07 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

0.3 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.3 
0.2 
0.3 

9.0 
8.3 
8.4 
8.3 

8.7 
8.6 
8.5 
8.6 
8.8 
8.0 

8.4 

14:08 0.1 .0.2 6.8 4.31 
14:09 0.1 - 0.2 6.8 4.4 
14:lO 
14:ll 
14:12 
14:13 
14:14 
14:15 
14:16 
14:17 

' 14:18 
14:19 
14:20 
1421 
1 4 2  
1423 
1424 
1425 
1426 
14:27 
14:28 
14:29 
14:30 
14:31 
14:32 
14:33 
14% 
14% 
1436 
14:37 
14:38 
14:39 
14:40 
14:41 
14~42 
14:43. 
14:44' 
14:45 

0.1 
0.1 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.1 
0.2 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.4 
0.4 

0.2 
0.3 
0.4 
0.4 
0.5 
0.4 
0.4 
0.4 
0.5 
0.5 
0.5 
0.6 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.7 
0.8 
0.7 
0.7 
0.7 

6.8 
6.9 
6.8 
6.8 
6.7 
6.7 
6.7 . 
6.7 
6.7 
6.7 
6.7 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.9 
6.8 
6.9 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 

6.8 
6.8 
6.8 
6.8 

6.8 ' 

4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.4 
4.4 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
.4.3 
4.3 
4.3 
4.3 
4.3 
4.3 

Page 1 



Run 3 - 3050 

IT Cohoratfon @ WPRAP; Femald, Ohio ., 
CAE Project No: 8705 
Thermal Oxidizer Stack 
May 17,2000 

Time 

14:46 
14:47 
14:48 , 
14:49 
14:50 
14:51 
14:52 
14:53 
1 4 9  
14:55 
14:56 
1457 
1458 
14:59 
15:OO 
15:Ol 
15:02 
15:03 
15:04 

THC . 

0.4 
0.4 
0.3 
0.3 
0.3 
0.4 
0.4 
0.3 
0.4 
0.4 
0.5 
0.5 
0.5 
0.5 
0.4 
0.4 
0.4 
0.4 - 
0.4 

(PPmwv) 

Average 0.2 

RUN 3 

co 
(PPmdv) 

0.7 
0.7 
0.9 
0.8 
0.7 
0.7 
0.6 

' 0.6 
0.6 
0.6 
0.5 
0.6 
0.6 
0.6 
0.6 
0.5 
0.5 
0.5 
0.5 

0 2  
(%I 
6.8 
6.8 
6.9 
6.9 
6.9 
6.9 
6.9 
6.9 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.9 
6.9 
6.9 
7.0 

0.6 6.9 

c02 
("4 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.4 
4.4 
4.3 ' ' ' 

4.3 
4.3 
4.3 

4.3 

. 



: f + .  r :  

IT Corporation 0 WPRAP; Femald, Ohio 
CAE Project NO: 8705 )I 

I . Thermal Oxldizer Stack 
. May17,2000 

I 0.0 
0.0 

Time 

0.Sj 0.0 0.0 
0.5 I 0.0 0.0 

15:07:51 
15:08:01 
15:08:11 
15:08:21 
15:08:31 
15:08:41 
15:08:51 
15:09:01 
15:09:11 
15:09:21 
15:09:31 
15:09:41 
15:09:51 
15: 1O:Ol 
15:lO:ll 
15:10:21 
15: 10:31 
15:10:41 
15:10:51 
131 1 :01 
15:11:11 
131 1 :21 
15:11:31 
1511:41 
15:11:51 
151 2:Ol 
1512:ll 
1 5: 1 2:2 1 
15:12:31 
15:12:41 
151251 
15:13:01 
131 3:ll 
15:13:21 
15: 13:31 
15:13:41 
15:13:51 
15:1401 
15:14:11 
15:1421 
1 5: 14:31 
15:14:41 
1 5: 14:51 
15:15:01 
131 511 
131 5:21 
15:15:31 
131 5:41 
15:15:51 
15:16:01 
15:16:11 
‘15: t 6:21 
15: 16:31 
1 5:16:41 
15:16:51 

THC 
(PPmw 

0.1 
0.0 
0.1 
0.1 
0.0 
0.1 

CALIBRATION BIAS 3 

co 
( P P m w  

0.7 
0.5 
0.5 
0.5 
0.5 
0.3 

0 2  

(%I 
0.0 

. 0.0 
0 .o 
0.0 
0.0 
0 .o 

Bias 3 

CO, 
(“A) 
0.0 
0.0 
0.0 
0.0 
0.0 

-0.1 

I 0.1 I 0.5 I 0.01 0.0; 
-0.1 0.5 1.1 3.1 
-0.1 
0 .o 
0.0 

-0.1 
-0.1 
0.0 

-0.1- 
-0.1 
0.0 

-0.1 
-0.1 
-0.1 
-0.1 
-0.1 
0.3 
0.2 
0.2 
0.2 
0.1 
0.2 
0.1 
0.0 
0.1 
0.1 
0.2 
0.1 
0.1 
0.2 
0.2 
0.1 
0.0 
0.1 
0.2 
0.0 
0.1 
0.0 

-0.1 
-0.1 
0.0 
-0.1 
-0.1 
0.0 

‘-0.1 
-0.1 

0.6 ‘12.1 
0.9 13.9 
1.1 14.0 
1.4 . 14.0 
1.3 14.0 
1.1 14.0 
0.9 14.0 
0.8 14.0 
0.8 14.0 
0.8 14.0 
0.8 14.0 
0.81 14.01 

5.8 
5.8 
5.8 
5.9 
5.9 . 
5.9 “ 

5.9 
5.9 
5.9 
5.9 
5.9 

5.91 
0.81 14.01 5.91 
0.81 14.0) 5.9) 
0.8 13.9 6.9 
0.8 
0.8 
0.8 
0.7 
0.6 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.3 
0.3 
0.4 

8.1 13.7 
6.1 13.9 
6.1 13.9 
6.1 13.9 
6.0 13.9 
6.0 13.9 
6.0 13.9 
6.0 13.9 
6.0 13.9 
6.0 13.9 
6.0 13.9 
6.0 13.9 
6.0 13.9 
6.0 13.9 
6.0 13.9 
6.0 13.9 

0.5 6.0 13.9 
0.51 6.01 13.91 
0.51 &AI 13.9! 
0.5 13.9 I 
0.3 6.0 14.0 
0.3 

. 0.5 
2.2 
6.4 

12.5 
18.1 
22.0 
24.2 

6.2 
1.8 
0.1 
0.1 
0.1 
0.1 
0.0 
0.0 

9.2 
0.3 
0.2 
0.1 
0.1 
0.1 
0: 1 
0.1 

Page 1 
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. -  

IT Corporation Q WPRAP; Fernald, Ohio , 
i 

CAE Project No: 8705 i 
’ Thermal Oxidizer Stack 

’ May 17,2000 

Time 

15:17:01 
15:17:11 
15: 17:21 
15:17:31 
15:17:41 
1 5: 1751 
15:18:01 
75:18:11 
1 5:18:21 
15: 18:31 
15:18:41 
1 5:18:51 
15:19:01 
15:19:11 
15:19:21 
15: 19:31 
15:19:41 
131 9:51 
15:20:01 
15:20:11 

% 15:20:21 
15:20:31 
15:20:41 
15:20:51 

. 15:21:01 
1 5:21:11 
15:21:21 
15:21:31 
15:21:41 
15:21:5 1 
15:22:01 

CALIBRATION BIAS 3 

Bias 3 

0.1 
0.1 

0.0 
0.0 
0.0 0.1 

54.6 25.5 0.1 0.1 
54.9 24.2 0.0 0.0 
55.1 20.2 0.0 0.0 
55.0 14.0 0.0 0.0 
55.1 7.7 0.0 0.0 

55.2 
55.2 
40.7 
25.4 
25.1- 
25.0 pJ 
18.6 
8.8 
8.6 
8.6 

3.4 
1.4 
0.8 
0.7 
0.6 
0.7 
0.6 
0.6 
0.7 
0.9 
1.4 
1.9 
2.2 
2.4 
2.5 
2.5 
2.9 
3.3 
3.6 
3.1 
2.4 
1.6 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 .o 
0.0 
0.0 
0.0 
0.0 
0.3 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 ‘ 

0.0 
0.0 ‘ ’ 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Zero Gas 0.0 0.5 0.0 0.0 
Bias Gas 25.0 25.5 6.0 5.9 

Page 2 
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IT CORPORATION 
FERNALD, OH 
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Client Reference No: 773481 -1 958 

CAE Project No: 8705 
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F 

0802SO Revision 0 



Client CAE Engineering Services Project Number 8705 Analyst Doug Rhoades 
Ohaus GA11 O/GA200D Plant ITCorp Unit 

- 
Thermal Oxidizer Stack Balance 

ITest Date 5/18/001Method 5 . 

6/10 1355 I 0.3 159 Type ' Filter 203423 5/31 13:lO 0.3161 

Run Blank Clean 6/1 09:OO 0.3160 
Location ' TO Stack -0 1 Filter 0.3 160 

Type Filter 203421 5/31 13:lO 0.3181 0.3162 

/ 6/1 09:OO 0.3180 
Filter 0.3 180 

5/31 13:15 107.7209 

6/1 09:OO 107.7210 
Beaker 107.7210 

Clean 
Location TO Stack 

F1/2 Acetone XX18 

Blank Clean 

107.7209 

Location TOStack I -03 I 0.0001 F; F 1 / 2 7 1  F55 

Light Grey Particulate 
Location TO Stack -04 

124.8304 5/30 11:35 I 5/31 13:15 124.8321 

6/1 09:OO 124.8321 I 
Beaker I I 124.8321 1-1 

Location 

/ r 1 1 

I I 1-1 
Location 

Type 

Run 
Location 

I --c Run 
Location 

Type 

Run 
Location 

I 

I 
Run 

-- - 
=I -- *Description of Particulate Analyst Signature: =- = -- ** Two volumes (e.g. 500/100) indicate an aliquot was taken. 



1 

REVISION NO. - * 

I I 

I I I I I I DatelTime Relinquished by:(Signature) Date/Tlme 

Daterrime Rec'd for Analysis by: - Daterrime 

Received by:(Signature) 

Daterrime Relinquished by:(Signature) 

8 

P w 
N 

500 West Wood Street 

s- (847) 991-3300 phone 
Clean Alt Englneerlng 

-- palatine, IL 60067 -- - ==--a r _  

(847) 991-3385 fax 
.̂. .. , ., - 

This form was completed by: ,ecial Handling Instructions 

c Forwarding Lab: 
__ iq na t y e  



IT CORPORATION 
CAE Project No: 8705 
Stack 

i 
. VOLATILE ORGANIC COMPOUNDS ANALYSIS 

Run No. 

Date (2000) 
Start Time (approx.) 
siop Time (approx.) 

Chloromethane (MW=50.49) 
m l  Matter collected (pg) TN 
rn2 Matter collected (pg) TN/C 
rn Matter collected (pg) 

Vinyl Chloride (MW=62.50) 
rnl  Matter collected (pg) TN 
rn2 Matter collected (pg) TN/C 
rn Matter collected (pg) 

Bromomethane (MW194.95) 
rnl Matter collected (pg) TN 
rn2 Matter collected (pg) TN/C 
rn Matter collected (pg) 

1,l -Dichloroethane (MW=98.97) 
rnl Matter collected (pg) TN 
rn2 Matter collected (pg) TN/C 
m Matter collected (pg) 

. . I  

Trichlorofluoromethane (MW=137.37) 
rnl Matter collected (pg) TN 
rn2 Matter collected (pg) TN/C 
m Matter collected (pg) 

I 

1,l -Dichloroethene (MW=96.94) 
rnl Matter collected (pg) TN 
rn2 Matter collected (pg) TN/C 
rn Matter collected (pg) 

Carbon disulfide (MW=76.14) 
rnl Matter collected (pg) TN 
rn2 Matter collected (pg) TN/C 
rn Matter collected (pg) , 

Acetone(MW=58.08) 
rnl Matter collected (pg) TN 
rn2 Matter collected (pg) TN/C 
rn Matter collected (pg) 

Methylene chloride (MW44.94) 
ml Matter cbllected (pg) TN 
m2 Matter collected (pg) TN/C 
rn Matter collected (pg) 

1A 

May 17 
10:36 
11:16 

O.OO0 
0.480 
0.480 

0.000 

0.029 
0.1 10 
0.139 

0.000 

0.000 

0.000 

0.000 

0.055 
0.052 
0.1 07 

0.053 
0.049 
0.1 02 

1 B  

May 17 
11:28 
12:08 

0.000 

0.000 

0.000 
0.031 
0.031 

0.000 

0.000 

0.000 

0.000 

0.000 
0.000 
0.000 

0.064 
0.040 
0.104 

*- 30 50 

1c 

May 17 
12:20 
13:00 

0.000 

0.000 

0.021 
0.031 
0.052 

0.000 

0.000 

0.000 

0.230 
0.000 
0.230 

0.069 
0.000 
0.069 

0.000 
0.023 
0.023 

Revision 0 0801133 
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IT CORPORATION 
CAE Project No: 8705 
Stack 

i 
I 

VOLATILE ORGANIC COMPOUNDS ANALYSIS 

I Run No. 1A 18 1c 

May17 . May17 May 17 
10:36 11:28 12:20 
11:16 12:08 13:W 

Date (2000) 
Start Time (approx.) 
Stop Time (approx.) 

1,2-DichIoroethene(total) (MW=96.95) 
. m l  Matter collected (pg) TN , 

m2 Matter collected (pg) TN/C 
m Matter collected (pg) , 0.000 0.000 0.000. 

Chloroform (MW419.39) 
m i  Matter collected (vg) TN 
m2 Matter collected (pg) TNIC 
m Matter collected (pg) 0.000 0.000 0.000~ ,.- 

2-Butanone (MW=72.11) 
m l  Matter collected (pg) TN 

' m2 Matter collected (pg) TNIC 
m Matter collected (pg) 0.000 0.000 0.000 

Carbon tetrachloride (MWd53.84) 
m l  . 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

Matter collected (pg) TN 

0.000 0.000 0.000 

Benzene (MW=78.11) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TNlC 
m Matter collected (pg) 

0.031 
0.012 
0.043 

0.041 
0.009 
0.050 

0.052 
0.01 5 
0.067 

Trichloroethene (MWs131.40) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TNIC 
m Matter collected (pg) 0.000 0.000 0.000 

1,P-Dichloropropane (MW412.99) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TNIC 
m Matter collected (pg) O.Oo0 

0.000 

0.000 0.000 

1,O-Dichloroethane (MWr98.96) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TNlC 
m Matter collected (pg) 

Brornodichloromethane (MWsl63.83) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

0.000 0.000 

0.000 0.000 

. .  

0.000 

. Revislon.0 
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IT CORPORATION 
CAE Project No: 8705 
Stack / 

, VOLATILE ORGANIC COMPOUNDS ANALYSIS 
I 

Run No. 

Date (2000) 
Start Time (approx.) 
Stop Time (approx.) 

cis-1 ,&Dichloropropene (MWtllO.98) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Maeer collected (pg) 

trans-l,3-Dichloropropene (MWs110.98) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

4-Methyl-2-pentanone (MW=100.16) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

Toluene (MWz92.13) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

Tetrachloroethene (MW-165.85) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
rn Matter collected (pg) 

Chlorobenzene (MWz112.56) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

1A 

May 17 
1036 
11:16 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

e .  

1B 1c 

30 50 

May 17 May 17. 
11:28 12:20 
12:08 13:OO 

. 0.000 0.000 

0.000 
e . *  

0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000. 

0.000 0.000 

Ethylbenzene (MW406.16) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) - 

I 
I Xylene(tota1) (MWz106.16) 
I rnl Matter collected (pg) TN 
I rn2 Matter collected (pg) TN/C 

m Matter collected (pg) 0.000 0.000 

1,1,l-Trichloroethane (MW433.42) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 0.000 0.000 0.000 

Styrene (MWsl04.14) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 0.000 0.000 0.000 

Revision 0 

. .. 



. .  , . . .  . .  ' .  

IT CORPORATION 
CAE Project No: 8705 
Stack 

I 
VOLATILE ORGANIC COMPOUNDS ANALYSIS 

1A 1B 1c 
Run No. 

Date (2000) 
Start Time (approx.) 
Stop Time (approx.) 

Dibromochloromethane (MW=208.28) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

1,1,2-Trichloroethane (MW=l33.42) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

B rom of o m  (M W=252.TI) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

2-Hexanone (MW=100.16) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

1,1,2,2-Tetrachloroethane (MW467.86) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

Revision 0 ., 

May 17 May 17 May 17 

11:16 12:08 13:W 
10:36 11 :28 12:20 

0.000 

O.OO0 

o.OO0 

O.OO0 

0.000 0.000 

0.000 0.000 
r . ,  

0.000 0.000 

0.000 

0.000 0.000 

0.000 

0.000 



IT CORPORATION 
CAE Project No: 8705 
Stack i 
VOLATILE ORGANIC COMPOUNDS ANALYSIS 

Condensate 
Run No. 1A - 1D 

Volume of Condensate (ml) 40 

Chloromethane (MW=50.49) 

Concentration (ug/L) 
Matter collected (pg) 

Vinyl Chloride (MW=62.50) 

Concentration (ug/L) 
Matter collected (pg) 

Bromomethane (MW=94.95) 

Concentration (ug/L) 
Matter collected (pg) 0.000 

I 1,l-Dichloroethane (MW=98.97) 

Concentration (ug/L) 
Matter collected (pg) 0.000 

Trichlorofluoromethane (MW437.37) 

Concentration (ug/L) 
Matter collected (pg) 0.000 

1,l-Dichloroethene (MW=96.94) 

Concentration (ug/L) 
Matter collected (pg) 

Carbon disulfide (MW=76.14) 

" Concentration (ugR) 
Matter collected (pg) 0.000 

Acetone(MWs58.08) 

Concentration (ugfl) \ 

Matter collected (pg) 

Methylene chloride (MW=84.94) 

Concentration (ugh-) 
Matter collected (pg) 

0.000 

0.000 

0.000 

,.a 

0.000 

19 
0.760 

. 1  
Revision 0 

30 50 
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'. I T ~ ~ R P O R A T I O N  
CAE Project No: 8705 
Stack 

i 

' VOLATILE ORGANIC COMPOUNDS ANALYSIS 
Condensate 

I Run No. 1 A - 1 D .  

1,2-Dichloroethene(totaI) (MW=96.95) 

Concentration ( u g ~ )  
Matter collected (pg) 

Chloroform (MW419.39) 

Concentration (ugR) 
Matter collected (pg) 

2-Butanone (MW=72.11) 

Concentration (ugR) 
Matter collected (pg) 

Carbon tetrachloride (MW453.84) 

Concentration i u g ~ )  
Matter collected (pg) 

0.000 

O.OO0 

0.000 

0.000 

Benzene (MW=78.11) 

Concentration (ugR) 
Matter collected (pg) 0.000 

Trichloroethene (MW431.40) 

Concentration (ugR) 
Matter collected (pg) 

0.8 
0.032 

1,2-Dichloropropane (MW412.99) 

Concentration (u@) 
Matter collected (pg) 

1,2-Dichloroethane (MW=98.96) 

0.000 

Concentration (ugll) 
Matter collected (pg) 0.000 

Bromodichloromethane (MW=163.83) 

Concentration (ugR) 
Matter collected (pg) 0.000 

Revision 0 



IT CORPORATION 
CAE Project No: 8705 
Stack 

I 

VOLATILE ORGANIC COMPOUNDS ANALYSIS 
Condensate 

Run No. 1A-1D 

I cis-l,3-Dlchloropropene (MW=110.98) 

Concentration (ugR) 
Matter collected (pg) 

trans-l,3-Dichloropropene (MW=110.98) 

Concentration (ugR) 
Matter collected (pg) 

4-Methyl-2-pentanone (MW=100.16) 

Concentration (ugn) 
Matter collected (pg) 

Toluene (MW=92.13) 

Concentration (ug/L) 
Matter collected (pg) 

Tetrachloroethene (MW=165.85) 

Concentration (ugk) 
Matter collected (pg) 

Chlorobenzene (MW412.56) 

Concentration (ug/L) 
Matter collected (pg) 

Ethylbenzene (MW406.16) 

Concentration (ugfl) 
Matter collected (pg) 

Xylene(tota1) (MWdO6.16) 

0.000 

O.OO0 

0.000 

0.000 

0.000 

0.000 

0.000 

Concentration (ugll) . 
Matter collected (pg) 0.000 

l,l,l-Trichloroethane (MW=133.42) 

Concentration (ugll) 
Matter collected (pg) 0.000 

Styrene (MW404.14) 

Concentration (ugR) 
Matter collected (pg) . 0.000 

- 3050 

. .  

* 
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IT CORPORATION 
CAE Project No: 8705 
Stack 

i' 

' VOLATILE ORGANIC COMPOUNDS ANALYSIS 
Condensate 

I Run No. 1A - 1D 
. 

Dibromochloromethane (MWz208.28) 

Concentration ( u g ~ )  
Matter collected (pg) 

1,1,2-Trichloroethane (MW433.42) 

Concentration (ugR) 
Matter collected (pg) 

Bromoform (MW=252.77) 

Concentration (ugR) 
Matter collected (pg) 

2-Hexanone (MW=I 00.16) 

Concentration (ugR) 
Matter collected (pg) 

1,1,2,2-Tetrachloroethane (MWz167.86) 

Concentration (ugR) 
Matter collected (pg) 

0.000 

0.000 

0.000 

0.000 

0.000 

Revision 0 
. 3 1  

I .  

Revision 0 
, *  

. .  I 1  
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- 3050 IT CORPORATION 
CAE Project No: 8705 
Stack 

i 

VOLATILE ORGANIC COMPOUNDS ANALYSIS 

Run No. 2A 28 2 c  
. 

Date (2000) 
Start Time (approx.) 
Stop Time (approx.) 

Chloromethane (MWz50.49) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TNIC 
m Matter collected (pg) 

Vinyl Chloride (MW=62.50) 
rnl Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

Bromomethane (MW=94.95) 
rnl Matter collected (pg) TN 
rn2 Matter collected (pg) TN/C 
rn Matter collected (pg) 

1,l-Dichloroethane (MW~98.97) , 

m l  Matter collected (pg) TN 
in2 Matter collected (pg) TN/C 
m Matter collected (pg) 

Trichlorofluoromethane (MWd37.37) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
rn Matter collected (pg) 

1 ,I -Dichloroethene (MW196.94) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
rn Matter collected (pg) 

Carbon disulfide (MW=76.14) 
m l  Matter collected (pg) TN 
rn2 Matter collected (pg) TN/C 
m Matter collected (pg) , 

Acetone(MW=58.08) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
rn Matter collected (pg) 

Methylene chloride (MWz84.94) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TNlC 
rn Matter collected (pg) 

May 17 May 17 May 17 
14:24 1524 17:10 
15:04 17:01 1750 

0.000 0.000 

0.000 0.000 

0.01 3 0.022 
0.040 0.070 
0.053 0.092 

0.000 0.000 

0.000 

0.000 

3 

0.000 

0.076 
0.1 50 
0.226 

0.021 
0.086 
0.1 07 

0.000 

0.000 

0.000 
0.058 
0.058 

,., 
0.000 

0.000 
0.031 
0.031 

0.000 

0.000 

0.000 

0.000 0.000 

0.055 0.120 
0.1 20 0.048 
0.175 0.168 

0.055 0.020 
0.023 ' o.Oo0 
0.078 0.020 

* - ' 8  7 :. Revision 0 ' '  
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-e 7 IT'CORPORATION 
L !  

CAE Project No: 8705 
.. Stack 

VOLATILE ORGANIC COMPOUNDS ANALYSIS 

, Run No. 2A 28 2c 

Date (2000) 
Start Time (approx.) 
Stop Time (approx.) 

May 17 May 17 May 17 
14:24 15:24 17:lO 
15:04 17:Ol 17:50 

1,2-D1chloroethene(total) (MW=96.95) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 0.000 0.000 0.000 

Chloroform (MW4 19.39) 
m l  .Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 0.000 O.OO0 O.OO0 

,.. 
2-Butanone (MW=72.11) . 

m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

Carbon tetrachloride (MW453.84) 
m i  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

P.000 0.000 0.000 

0.000 O.OO0 0.000 

Benzene (MWz78.11) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

0.030 
0.021 
0.051 

0.050 
0.000 
0.050 

0.055 
0.01 8 
0.073 

Trichloroethene (MWd31.40) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 0.000 0.000 0.000 

1,2-Dichloropropane (MW412.99) 
ml  Matter collected (pg) TN 
m2 Matter collected (pg) TWC 
m Matter collected (pg) 0.000 

0.000 

O.OO0 O.OO0 

1,2-Dichloroethane (MW=98.96) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 0.000 0.000 

Bromodichloromethane (MWd63.83) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) O.OO0 O.OO0 0.000 

cis-1 ,3-Dichloropropene ( M W 4  10.98) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 0.000 

Revision 0 . .  . .. 
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IT CORPORATION 
CAE Project No: 8705 
Stack 

, I  

VOLATILE ORGANIC COMPOUNDS ANALYSIS 

Run No. 

Date (2000) 
' Start Time (approx.) 

Stop Time (approx.) 

trans-1 ,3-Dichloropropene (MW=110.98) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

4-Methyl-2-pentanone (MW=100.16) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

Toluene (MW=92.13) 
ml Matter collected (pg) TN 
m2 Matter collected (pg) TWC 
m Matter collected (pg) 

Tetrachloroethene (MW465.85) 
m l  Matter collected (pg) TN 
mZ Matter collected (pg) TN/C 
m Matter collected (pg) 

Chlorobenzene (MW412.56) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TNlC 
m Matter collected (pg) 

Ethylbenzene (MW=106.16) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

Xylene(tota1) (MW406.16) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) - 

l,l,l-Trichloroethane (MWz133.42) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

Styrene (MW=104.14) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

Dibromochloromethane (MWz208.28) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

"? . 
Revision 0 

2A 

May 17 
14:24 
1504 

0.000 

0.000 

"0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.wo 

0.000 

28 

May 17 
15124 
17:Ol 

0,000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

. 
2c 

May 17 
17:lO 
17:50 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

30 50 

0.000 
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-' 1 ' I~~ORPORATION 

CAE Project No: 8705 
Stack 

I 

VOLATILE ORGANIC COMPOUNDS ANALYSIS 

Run No. 

Date (2000) 
Start Time (approx.) 
Stop Time (approx.) 

1,1,2-Trichloroethane (MWz133.42) 
ml Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

Bromoform (MW=252.77) 
ml Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

2-Hexanone (MW-100.16) 
ml Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

1,1,2,2-Tetrachloroethane (MW=167.86) 
ml Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

2A 

May 17 
14:24 
15~04 

0.000 

0.000 

. ,o.ooo 

0.000 

2B 

May 17 
15:24 
17:Ol 

0.000 

0.000 

0.000 

2 c  . 
May 17 

17:lO 
17:50 

O.OO0 

O.OO0 
I . *  

0.000 

0.000 0.000 

Revisiqn 0 
! .  , . !  000244 
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IT CORPORATION 
CAE Project No: 8705 
Stack 

VOLATILE ORGANIC COMPOUNDS ANALYSIS 

/I 

Condensate 
Run No. 2A - 2D 

Volume of Condensate (ml) 

Chloromethane (MW=50.49) 

Concentration (ug/L) 
Matter collected (pg) 

Vinyl Chloride (MW=62.50) 

Concentration (ugh-) 
Matter collected (pg) 

Bromomethane (MW=94.95) 

Concentration (ugi) 
Matter collected (pg) 

1,l.-Dichloroethane (MW=98.97) 

Concentration (ugh-) 
Matter collected (pg) 

Trichlorofluoromethane (MWzl37.37) 

Concentration (ugR) 
Matter collected (pg) 

1,l-Dichloroethene (MWz96.94) 

Concentration (ug/L) 
Matter collected (pg) 

Carbon disulfide (MW=76.14) 

Concentration (ug/L) 
Matter collected (pg) 

Acetone(MW=58.08) 

Concentration (ug/L) 
Matter collected (pg) 

Methylene chloride (MW=84.94) 

Concentration (ug/L) 
Matter collected (pg) 

. .. 

40 

0.000 

0.000 

. .. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

17 
0.680 
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IT CORPORATION 
CAE Project No: 8705 
Stack 

, VOLATILE ORGANIC COMPOUNDS ANALYSIS 
Condensate 

Run No. 2A - 2D 

1,2-Dichloroethene(total) (MW=96.95) 

Concentration (ugR) 
Matter collected (pg) 

Chloroform (MW419.39) 

Concentration (ug/L) 
1 Matter collected (pg) 

2-Butanone (MW=72.11) 

Concentration , 
Matter collected (pg) 

Carbon tetrachloride (MW=153.84) 

Concentration (ugR) 
Matter collected (pg) 

Benzene (MW=78.11) 

Concentration (ug/L) 
Matter collected (pg) 

Trichloroethene (MW431.40) 

Concentration (ugR) 
Matter collected (pg) 

1,P-Dichloropropane (MW=ll2.99) 

concentration (ug/L) 
Matter collected (pg) 

1,2-Dichloroethane (MW=98.96) 

0.000 

0.000 

0.000 ., 

0.000 

0.000 

0.6 
0.024 

0.000 

Concentration (ugR) 
Matter collected (pg) . . 0.000 

Bromodichloromethane (MW463.83) 

Concentration (ugR) 
Matter collected (pg) 

cis-1,3-Dichloropropene (MW=110.98) 

Concentration (ug/L) 
Matter collected (pg) 

0.000 

0.000 

. .  

00014G 



- -  30 50 IT CORPORATION 
CAE Project No: 8705 
Stack 

VOLATILE ORGANIC COMPOUNDS ANALYSIS = 
Condensate 

Run No. 2A - 2D 
. 

trans-1,3-Dichloropropene (MW=110.98) 

Concentration (ug/L) . 
Matter collected (pg) 

4-Methyl-2-pentanone (MW=100.16) 

0.000 

Concentration (ug/L) 
Matter collected (pg) O.OO0 

Toluene (MWs92.13) 

Concentration (ug/L) 
Matter collected (pg) 0.000 

Tetrachloroethene (MW465.85) 

0.000 
Concentration (ug/L) 
Matter collected (pg) 

Chlorobenzene (MW412.56) 

Concentration ( u m )  
Matter collected (pg) 0.000 

Ethylbenzene (MW406.16) 

Concentration (urn) 
Matter collected (pg) 0.000 

Xylene(tota1) (MWz106.16) 

Concentration (ugfl) 
Matter collected (pg) 0.000 

1 ,l,l-TrIchloroethane (MW4 33.42) 

Concentration (ug/L) 
Matter collected (pg) 0.000 

0.000 

O.OO0 

Styrene (MW404.14) 

Concentration (ug/L) 
Matter collected (pg) 

Dibromochloromethane (MW=208.28) 

'concentration (u&) 
Matter collected (pg) 

ooo1;la 
Revision 0 

, !i .* ., . ,  , 
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; I ~TCORPORATION 
CAE'PrOject No: 8705 
Stack 

VOLATILE ORGANIC COMPOUNDS ANALYSIS 
I' 

Condensate 
2A-2D 

I 
Run No. 

1,1,2-Trichloroethane (MW=I 33.42) 

Concentration (u@) 
Matter collected (pg) 

Bromoform (MW=252.77) 

Concentration (u@) 
Matter collected (pg) 

2-Hexanone (MW=100.16) 

Concentration (ugR) 
Matter collected (pg) 

0.000 

1 ,I ,2,2-Tetrachloroethane (MW=167.86) 

Concentration (ugR) 
Matter collected (pg) 

0.000 

0.000 

0.000 

_ .  
Revision 0 

000148 
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IT CORPORATION 
CAE Project No: 8705 
Stack i 

I 
. VOLATILE ORGANIC COMPOUNDS PARAMETERS 

Run No. 3A 38 3c  
. 

Date (2000) 
Start Time (approx.) 
Stop Time (approx.) 

May 18 May 18 May 18 
07:43 08:32 09:20 
08:23 09:12 10:00 

Chloromethane (MW=50.49) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 0.000 

0.000 
0.082 
0.082 0.000 

Vinyl Chloride (MWz62.50) 
m l  ,Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 0.000 0.000 0.000 

Bromomethane (MW=94.95) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TNlC 
m Matter collected (pg) 

0.000 0.000 0.000 
0.024 0.036 0.038 
0.024 0.036 0.038 

1,l-Dichloroethane (MW=98.97) 
m l  Matter,collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

I 

0.000 0.000 0.000 

Trichlorofluoromethane (MW=137.37) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 0.000 0.000 0.000 

J 
1,l-Dichloroethene (MW=96.94) 

m l  Matter collected (pg) TN 
m2 Matter collected (pg) TNlC 
m Matter collected (pg) 0.000 0.000 0.000 

Carbon disulfide (MWs76.14) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) ' 0.000 0.000 0.000 

. .  
Acetone(MW=58.08) 

m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

0.076 0.160 0.065 
0.1 20 0.060 0.000 
0.1 96 0.220 0.065 

Methylene chloride (MW=84.94) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

, ". 

Revision 0 

0.046 0.075 0.000 
0.076 - 0.025 0.027 
0.1 22 0.100 0.027 

000149 
I .  
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IT CORPORATION 
CAE Project No: 8705 
Stack 

, 

VOLATILE ORGANIC COMPOUNDS PARAMETERS 

Run No. 3A 38 

Date (2000) May 18 May 18 
Start Time (approx.) 07:43 08:32 
Stop Time (approx.) 08:23 09:12 

1,2-Dichloroethene(totaI) (MWr96.95) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg).TN/C 
m Matter collected (pg) 

Chloroform (MW419.39) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

2-Butanone (MW=72.11)'. 
m l  Matter collected (pg) TN 
m2 'Matter collected (pg) TN/C 
m Matter collected (pg) 

0.000 0.000 

0.000 0.000 

.' 0.000 0.000 

Carbon tetrachloride (MWs153.84) 
m l  Matter collected (pg) TN 
rn2 Matter collected (pg) TN/C 
m Matter collected (pg) 0.000 0.000 

Benzene (MWs78.11) 
m l  Matter collected (pg) TN 0.045 0.037 

m Matter collected (pg) 0.058 . 0.057 
m2 Matter collected (pg) TN/C 0.01 3 0.020 

Trichloroethene (M W=131.40) 
ml . Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) ' 0.000 0.000 

1,P-Dichloropropane (MWz112.99) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

1,P-Dichloroethane (MW=98.96) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TNlC 
m Matter collected (pg) 

0.000 0.000 

0.000 0.000 

. 
3c 

May 18 
09:20 
1o:oo 

0.000 

0.014 
0.012 
0.026 

I ., 

O.OO0 

0.000 

0.032 
0.01 3 
0.045 

o.o?o 

0.000 

0.000 

Bromodichloromethane (MW463.83) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
rn Matter collected (pg) 0.000 0.000 O.OO0 

i 

Revision 0 0001~0 ' 
' . ,  
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30 50 
IT CORPORATION 
CAE Project No: 8705 
Stack 

! 
I 

.VOLATILE ORGANIC COMPOUNDS PARAMETERS 
I 

3 c  

May 18 
09:20 
10:00 

I Run No. 3A 3 8  

Date (2000) 
Start Time (approx.) 
Stop Time (approx.) 

May 18 May 18 
07:43 08:32 
08:23 09: 12 

cis-l,3-Dichloropropene (MW=110.98) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 0.000 0.000 0.000 

trans-1 ,3-Dichloropropene (M W410.98) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

4-Methyl-2-pentanone (MW=100.16) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

0.000 0.000 , . 0.000 

0.000 0.000 0.000 

Toluene (MW=92.13) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

0.000 
0.01 0 

””, 0.010 0.000 O.OO0 

0.000 

0.000 

Tetrachloroethene (MW465.85) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 0.000 0.000 

0.000 

Chlorobenzene (MW412.56) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 0.000 

Ethylbenzene (MW406.16) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 0.000 

I 

Xylene(tota1) (MWs106.16) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 0.000 

0.000 0.000 

0.000 0.000 

1,l ,I -Trichloroethane (MW433.42) 
m l  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

. .  

0.000 0.000 0.000 

Styrene (MW404.14) 
m i  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 0.000 0.000 

Revision 0 * ’ ,  I 3  
I ’  I 

0.000 
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'IT CORPORATION 
CAE Project No: 8705 
Stack ' 

i 
VOLATILE ORGANIC COMPOUNDS PARAMETERS 

I Run No. 

Date (2000) 
Start Time (approx.) 
Stop Time (approx.) 

Dibromochloromethane (MW=208.28) 
ml  Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) . 

lI1,2-Trichloroethane (MW433.42) 
ml  Matter collected (pg) TN 
m2 .Matter collected (pg) TN/C 
m Matter collected (pg) 

' Bromoform (MW=252.77) 
ml Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collecied (pg) 

2-Hexanone (MW=100.16) 
ml Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

1,lI2,2-Tetrachloroethane (MW=167.86) 
ml Matter collected (pg) TN 
m2 Matter collected (pg) TN/C 
m Matter collected (pg) 

Revision 0 
, . .  

3A ' 38 3c  

May 18 .May 18 May 18 
07:43 08:32 09:20 
08:23 09:12 10:00 

0.000 0.000 0.000 

0.000 

+. 

0.000 

0.000 

0.000 

, 0.000 ' . *  O.OO0 

0.000 

0.000 

0.000 

0.000 

0.000 

O.OO0 

000152 
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VOLATILE ORGANIC COMPOUNDS PARAMETERS 
Condensate 

I 
Run No. 

Volume of Condensate (ml) 

Chloromethane (MW40.49) 

Concentration (ug/~) 
Matter collected (pg) 

Vinyl Chloride (MWz62.50) 

Concentration (ug/L) 
Matter collected (pg) 

Bromomethane (MW=94.95) 

Concentration (ug/L) 
Matter collected (pg) 

1,l-Dichloroethane (MW=98.97) 

Concentration (ug/L) 
Matter collected (pg) 

Trichlorofluoromethane (MW437.37) 

Concentration (ug/L) 
Matter collected (pg) 

1,l-Dichloroethene (MW=96.94) 

Concentration (ug/L) 
Matter collected (pg) 

Carbon disulfide (MW=76.14) 

" Concentration (ug/L) 
Matter collected (pg) 

Acetone(MW=58.08) 

Concentration (ugh-) 
Matter collected (pg) 

Methylene chloride (MWz84.94) 

Concentration (ug/L) 
Matter collected (pg) 

3A - 3D 

40 

0.000 

1 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

13 
0.520 

18 
. 0.720 

. 

Revision 0 . I .  000153 
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IT CORPORATION 
CAE Project No: 8705 
Stack 

, i  
' VOLATILE ORGANIC COMPOUNDS PARAMETERS 

Condensate . 
I Run No. 3A - 3D 

1,2-Dichloroethene(totaI) (MW=96.95) 

Concentration (ug/L) 
. Matter collected (pg) 

Chloroform (MW419.39) 

Concentration (ug/L) 
Matter collected (pg) 

2-Butanone (MWz72.11) 

Concentration (ugh-) 
.Matter collected Qg) 

Carbon tetrachloride (MW453.84) 

Concentration (ug/L) 
Matter collected (pg) 

Benzene (MW=78.11) 

Concentration (ug/L) 
Matter collected (pg) 

Trichloroethene (MW=l31.40) 

Concentration (ug/L) . 
Matter collected (pg) 

0.000 

O.Oo0 

0.000 

0.000 

0.000 

0.6 
0.024 

1,2-Dichloropropane (MW412.99) 

Concentration (ug/L) 
Matter collected (pg) 0.000 

1,2-Dichloroethane (MWz98.96) 

Concentration (u@) 
Matter collected (pg) 0.000 

Bromodichloromethane (MW=163.83) 

Concentration (u@) 
Matter. collected (pg) 0.000 

I 

a 

I . .  

Revision 0 
, -  : .  



IT CORPORATION 
CAE Project No: 8705 
Stack 

VOLATILE ORGANIC COMPOUNDS PARAMETERS 
I 

Condensate 
Run No. 3A - 3D 

cis-1 ,3-Dichloropropene (MW=110.98) 

Concentration (ug/L) 
Matter collected (pg) 

trans-l,3-Dichloropropene (MW=110.98) 

Concentration (ug/L) 
Matter collected (pg) 

4-Methyl-2-pentanone (MW=l 00.1 6) 

Concentration (ug/L) 
Matter collected (pg) 

Toluene (MW=92.13) 

Concentration (ugfl) 
Matter collected (pg) 

Tetrachloroethene (MW465.85) 

Concentration (ug/L) 
Matter collected (pg) 

Chlorobenzene (MW412.56) 

Concentration (ug/L) 
Matter collected (pg) 

Ethylbenzene (MW406.16) 

Concentration (ug/L) 
Matter collected (pg) 

Xylene(tota1) (MW=106.16) 

Concentration (ug/L) 
Matter collected (pg) 

1 ,l,l-Trichloroethane (MW433.42) 

Concentration (ugfl) 
Matter collected (pg) 

Styrene (MW404.14) 

Concentration (ug/L) 
Matter collected (pg) 

i! 

Revision 0 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
1 

0.000 

0.000 

000155 
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; IT CORPORATION 
CAE Project No: 8705 
Stack 

I 
’ VOLATILE ORGANIC COMPOUNDS PARAMETERS 

Condensate 
I Run No. 3A - 3D 

Dibromochloromethane (MW=208.28) 

Concentration (ugA) 
Matter collected (pg) 

1,1,2-Trichloroethane (MW433.42) 

Concentration (u@) 
Matter collected (pg) 

0.000 

0.000 

Bromoform (MW=252.77) 

Concentration (uglL) 
Matter collected (pg) 0.000 

2-Hexanone (MW=l00.16) 

Concentration (ugA) 
Matter collected (pg) 

1,1,2,2-TetrachIoroethane (MW=167.86) 

Concentration (u@) 
Matter collected (pg) 

. .  

Revision 0 ,. 
, .  . 

0.000 

0.000 

I . .  
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JUN 14 2008 13:55 FR PHILIP FIWYTICFIL 905 332 9169 TO 18479913385 P. 01/12 

'-3050 
; PHILIP .. ..*.- SERVICES I 

CLIENT INFORMATION 

Attention: Mark Roach 
Client Name: Clean Air Engineering 
Project: 8705 
Project Deac: VOST analysis 

LABOWTORY MFORMATION 

Contact: Ron McLeod 
Project: AN0005 15 
Dale Received: 00/05/19 
Date Reported: 00/06/01 

Address: 500 W. Wobd Street Submission No.: OB0842 
Palarine, lL Sample No.: 024694024720 

IL 60067 I .- 
Fax Number: 847-991-3385 
Phone Number: 847-991-3300 

NOTES: *'-' = not analysed '4- less than Method Detection l i m a  (MRL) 'NA' =no data m i l r r b l c  

LOQ can by determined$or aU analfle by rnu1dplyhE the crpprcprlate MDL x3.33 
Solids $ma i s  b a d  on dry w d g U  erceptjor biota dnalprs 

&ganic ad'a arc not correclrdjor ernnetion recove?y smdnrds errept for isotope 
dUvtlon methuds, (k CARB 429 PAH, all PCDD/Fand DBD/DBFanalps) 

Methods used by P A X  are based upon thosc found in 'Srandard Methods for thc Exminution of Water and 
Wastewater', Ninctccnth Edition. Other methods arc b s c d  on Ihe principles of MISA or EPA merhodologia. 
New York Statc: €LAP Identification Nurnbcr 10756. 

J 

All work recorded herein has been donc in accordance with nomxil profcssional standards using acccptcd tcsting 
mclhodologies, qualiry assurance and quality control procedures exccpt where otherwise agrccd to by the client 
and tcsting company in writing. Any and all use ofthese resr results shall be limited to the actual COSI o f  the 
peninent analysis donc. Thcrc is no other wananry cxprcsscd or impliccl. Your samples will be rctoincd at 
PASC for a period of rhrcc wccks from receipt of data or as pcr contract. 

COMMENTS: 

Cenifjed by: Po+ 
000257 
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JUN 14 2000 13:55 FR PHILIP ANALYTICAL 905 332 9169 TO 18479913385 . -  

6114/00 P A X  - CemFcate of Analysis 

ClkntID: i) 
I Lab h: 

. Date Sampled: 
' Component 

Chloromethme 
Brornomcthane 
Vinyl Chloridc 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
I ,1-Dichloroethtne 
1, I -Dichlorocthnnc 
1.2-Dichlorocthcnc(totel) 
Chloroform 
I .2-Dichloroehme 
?-Butanone 
I ,  I 1 -Trichloroethane 
CNbon Tetrachloride 
Bromodichloromethane 
1 .2-Dichloropropane - 
cis-I ,3-Dichloropropene 
Trichlorocthcnc 
Dibromochlormcthnne 
I Il 2-Trichlorocthane 
Bcnzcnc 
m s -  I ,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanonc 
2-Hexanone 
Tmchlorotthent 
I 122-Tctnichloroethane 
Tolucnc 
Chl orobenzcnc 
Erhylbcnzcne 
Sryrene 
Xylene(tou1) 
Trichlorofluoromerhanc 
S U I l O g d t C  RccovC~k - d4- I~-DichIoroahanc 
d8-Toluene 
Bromofluorobenaene 
Field Spike 
dl 0-Ethylbenzene 

MDL 

0.007 
0.00s 
0.013 
0.007 
0.019 
0.005 
0.018 
0.007 
0.004 
0.007 
0.008 
0.006 
0.036 
0.014 
0.0 I6 
0.01 1 
0.008 
0.007 
0.009 
0.008 
0.0 1 6 
0.009 
0.007 
0.012 
0.01 9 
0.03 I 
0.008 
0.014 
0.009 
0.009 
0.006 
0.007 
0.0 1s 
0.0 IO 

Unlts 

% " 
" 
II 

I 

II 

W 

I, 

n 

b 

" 
II 

I) 

I 

W 

W 

n 

n 

11 

I 

I 

I 

11 

I, 

n 

u 

" 
# 

" 
I. 

, 

% 

YO 

Method 
Blank I 

024694 00 
- 

C 

0.027 
< 
< 
C 

C 

< 
< 
< 
C 

C 

C 

< 
< 
< 
< 
< 
< 
< 
c 
.c 
c 
< 
< 
< 
< '  
C '  

< 
< 
.= 
c 

. c  
< 
C 

84 
91 
85 

95 

Mcthod 
'Blank 2 

024694 00 . 

c 
c 
< 
< 
< 
< 
< 
C 

c 
<: 
< 
.= 
C 

< 
c .  
4 

c 
c 
C 

< 
< 

0.020 
c 
< 
< 
.: 
< 
< 
< 
C 
C 
< 
C 
< 

91. 
89 
98 

92 

Lx=s 
024694 00 . 

0.29 
0.24 
0.23 
0.2 1 
0.24 
0.19 
0.29 
0.16 
0.28 
0.52 
0.2s 
0.25 
0.29 
025  
0.28 
0.26 
0.26 
0.26 
0.26 
0.33 
0.28 
0.27 
0.27 
0.34 
0.32 
0.29 
0.26 
0.37 
0.26 
0.26 
0.27 
0.25 
058 ' 
0.30 

95 
36 
IO0 

1 07 

LCS 
024694 00 

% Recoveries 

120 
96 
90 
84 
94 
16 
I10 
110 
I10 
100 
IO0 
100 
rto 
100 
110 
100 
100 
100 
I10 
I30 
110 
110 
110 
140 
130 
120 
IO0 
150 
100 
1 IO 
I10 
100 
I20 
116 

95 
96 
100 

1 07 

- 

Trip 
Blank 

024695 00 
00/05/17 

< 
0.015 

C 

C 

0.022 
C 
< 
' e .  
C 
C 

< 
< 
c 
c' 
< 
< 
< 
< 
< 
< 
C 

C 

c 
< 
< 
< 
< 
< 

' C  

C 

c .  
< 
< 
C 

85 . 

100 
84 

113 

P. 02/12 

Pnge 2 of 6 

Field 
Blank 

024696 00 
oornsii 7 

< 
0.015 

< 
< 

0.04 I 
0.10 ' 

' 0.26 
C 

C 

< .  
< 
c 
< 
< 
C 

< 
C 

C 
< 
< 
< 

0.010 

e 
< 

C 

. <  
C 

< 
0.0 14 
C 

< 
< 
C 

c 

87 
92 
91 

108 

O O O l S S  
ClicntClean Air Engineering Project:8705 



r- 

JUN 14 2808 13:56 FR PHILIP RNRLYTICRL 985 332 9169 TO 18479913385 P. 03/12 

a1 4/00 PASC - Certi@ate of Analysis 30 5 V 3 O f 6  ' 

Run 
1A 

024697 00 
OW05/17 

.Run 1A 
7NfC 

024698 00 
00105117 

Run 
1B7N 

024699 00 
00/05/17 

Run IB 
TNIC 

024700 00 
QOIOYI 7 

Run Run IC 
1cTN TNIC 

024701 00 024702 00 
O O I O Y I ~  , 00105117 

Client ID: 
Lob No.: 

Date Sampled: 
component MDL Units 

0.48 
0.1 1 
< 
C 

0.049 
0.052 

C 

< 
< 
< 
< 
< 
< 
< 
c '  

.< 
.c' 

< 
.f 

< 
< 

0.0 15 
c 
< 
< 
*: 

< 
< 

Chloromethane 
Brornomcthane 
Vinyl Chlondc 
Chloroethane 
Mcthylene Chloride 
AcCIOne 
Carbon Disulfide 
1,l -Dichloroeihene 
1,l-Dichloroelhane 
1,2-Dichloroethene(tod) 
chloroform 
1 ,ZDichlorocthanc 
2-Butan'onc 
1.1 ,I-Trichloroethane 
Carbon Tchgch toride 
Brornodichloromethine - 
1,2-Dichloropropane 
cis- I ,3-Dichloropropene 
Trichloroethme 
Dibmrnochlonnethme 
I ,  I .2-Trichloroethanc 
Benzene 
hans- I .3-Dichfo~propene 
Bromoform 
&Methyl-ZPentanone 
2-Hexanonc 
Tetrachloroethene 
I ,  I ,2,2-Tettachloroethane 
Toluene 
Chlorobcnzene 
Ethylbcnzcne 
Styxnc 
Xylcnc(tota1) 
Trichlorofluoromethnne 
Surrogare Recoveries 
d4- I ,2-Dichloroerhane 
d8-Toluene 
Bromo fluorobenzenc 
Field Spike 
dl  &Ethylbenzene 

0.007 
0.00s 
0.0 13 
0.007 
0.019 , 

0.045 
0.01 8 
0.007 
0.004 
0.007 
0.008 
0.006 
0.036 
0.0 I4 
0.016 
0.01 1 
0.008 
0.007 
0.009 
0.008 
0.0 I6 
0.009 
0.007 
0.012 
0.0 19 
0.03 1 
0.006 
0.014 
0.009 
0.009 
O.oo(, 
0.007 
0.015 
0.010 

C 

0.029 
C 

< 
0.053 
0.05s 

C 

< 
C 

e 
C 

< 
C 

c 
C 

< 
< 
C 

< 
c 
< 

0.052 
< 
< 
< 
C 

< 
< 
< 
C 

C 

z 
z 
C 

C 

.= 
c 
< 

0.064 
-: 
< 
< 
< 
5 

< 
< 
e 
c 
c 
C 

< 
< 
< 
< 
< 

0.03 1 
C 

< 
< 
< 
C 

< 
< 
< 
< 
< 
c: 
< 

C 

0.03 1 
< 
< 

0.040 
c 
C 

< 
< 
< 
< 
e,  .- 
< 
C 

< 
C 

.: 
< 
< 
c 
< 

0.012 
< 
< 
.: 
< 
< 
c 
< 
< 
< 
< 
C 

< 

C 

0.02 1 
< 
< 
< 

o:oG9 
0.023 

< 
4 

c 
C 

< 
< 
< 
C 

C 

< 
< 
C 

.: 
< 

0.04 1 
< 
C 

< 
< 
< 
< 

< 
0.03 1 

C 

< 
0.023 

< 
c 
C 
< 
< 
< 
< 
< 
< 
C 

< 
< 
< 
C 

C 

e 
0.009 

C 

< 
< 
z I 

< 
e 

P 

< 
< 
C 

< 
.< 
< 

% 
84 

* 95 
90 

.84 
96 
31 

86 
95 

, 82 

86 
36 
96 

85 
97 
88 

aa 
94 
97, 

% 
95 118 104 . .  

.I 
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6/14/00! ?"I .' - .  ' . PASC - Certificate of Afiaiysis Page 4 of 6 

Run 
2A TN 

024705 00 
00/05/17 

Run ZA 
'TNIC. 

Run 
28 TN 

024707 00 
00/05/17 

Run 28. 
TN/C 

024708 00 
001051 I7 

Run Run 2C 
2c m M I C  

024703 00 0247 10 00 
O(yoY17 00/05/17 . 

'CIien: ID: 
Lab No.: 

e Sampkd: 
MDL 

024706 00 
00/05l17 ' Dar 

Component I uofts 

Chloromerhane 
Bromornethanc 
Vinyl Chloride 
Chlorocthanc 
Methylene Chlondc 
Acetone 
Carbon Disulfide 
I ,  1 -Dichloroethenc 
I ,I-Dichloroerhme 
I .Z-Dichtoroefhene(ronl) 
Chloroform 
I ,2-Dichloroerhane 
2-Butanonc 
I ,  1,l -Trichlorocthanc 
Carbon Tetrachloride 
Bromodichloromcthunc 
1,2-Dichloropropmc 
cis- 1 J-Dichloropropenc 
Trichloroethene 
Dibromochlarmethane 
1, I ,Z-Trichloroethme 
Benzene 
trans- 1,3-Dichloropropcnc 
Bromoform 
&Methyl-2-Penranone 
?-Hexanone 
Tmchlorocthene 
I ,I .Z.Z-Tecrachloroethane 
Tolucnc 
C'lorobcwene 
Ethylbenzene 
Scyrene 
Xylene(tota1) 
Trichlorofluoromelone 
Surrogate Recoveries 
d4- 1 .Z-Dichloroelhane 
d8-Toluene 
Bromoff uorobenzene 
Field Spike 
d IO-Ethylbetucne 

0.007 
0.00s 
0.0 13 
0.007 
0.0 19 
0.045' 
0.018 
0.007 
0.006 
0.007 
0.00s 
0.006- 
0.036 
0.014 
0.016 
0.01 I 
0.008 
0.007 
0.009 
0.008 
0.016 
0.009 
0.007 
0.012 
0.019 
0.03 1 
0.008 
0.014 
0.009 
0.009 
0.006 
0.007 
0.015 
0.010 

< 
0.022 

< 
C 

0.055 
0.055 
e 

< 
< 
C 

< 
0.020 
0.12 

C 

< 
C 

< 
.= 
c 
c 
< 
< 
C 

e 
< 
< 
< 
.< 

0.055 
e 
c 
< 
C '  

< 
< 

0.058 
0.03 1 
c 
C 

C 
0,048 

C 

< 
< 
< 
< 
< 
< 
< -  
< 
C 

c 
e 
< 
C 
C 

0.018 
C 
C 
c 
c. 
C 
C 

ug 
ll 

)I 

W 

W 

I 

" 
.I 

L 

L 

I 

I . 
W 

a 

.I 

" 
" 
U 

" 
'I 

I 8  

I1 

81 

I 

I 

I, 

" 
W 

.c 
0.013 

< 
< 

0.02 I 
. 0.076 

< 
< 
< 
< 
C 

< 
C 

< 
< 
< 
C 

C 

< 
< 
C 

0.030 
C 
< 
< 
c 
e' 
< 
C 

c 
C 

C 
C 
< 

< 
0.040 

< 
< 

0.086 
0.15 
< 
< 
< 
C 
C 

< 
< 
< 
< 
< 
c 

5 
C 
< 
< 

0.02 1 
.= 
c 
< 
C 
< 
C 

< 
C 

< 
< 
c 
C 

C 

0.070 
< 
< 

' 0.023 
0.12 
< 
< 
C 

C 

< 
c 
< ' ,  
-e 
< 
< 
C 
C 

< 
' <  

C 

C 

< 
< 
< 
C 

C 

< 
C 

C 

< 
< 
C 

< '  

< 
< 
< 
C 
.L 

< 
< 

: c 
.= 
c 
c 
C 

C 
< 

0.050 
C 
< 
.= 
r: 
C 

< 
C 

< 
< 
.: 
< 
: 

< < 
< C 
- i  < 
.c c 
.c < 
< < 

93 88 
88 93 
99 95 

102 - 

% 
91 
36 
98 

91 
94 
loo 

88 
92 
88 

84 
102 
85 

% 
111 I03 
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61 14/00 

Client ID: 
Lab No.: 

Date Sampled: 
Component 

Chlorornerhane 
Bromomethane 
Vinyl Chloride 
Chloroeihanc 
Methylene Chloridc 
Acetone 
Carbon Disulfide 
1.1 -Dichlorocthcnc 
1.1-Dichloroethurc 
I .2-Dichloroethene(rotal) 
Chloroform 
1,2-Dichloroethsnc 
2-Butanonc 
l,l,l-Trichlorocrhane 
Carbon Tcrmchloride 
Bromodichlororncthwe 
1.2-Dichloropropanc 
cis-I ,3-Dichloropropcnc 
Trichloroethene 
Di bromochlormethane 
1 , I  ,2-Tnchlorocthsne 
Benzene 
nans- I ,3-Dichloropropene 
Bromoform 
4-Mcthyl-2-Pmrmone 
2-Hcxwone 
Tehachlorocthcnc 
I,If,2-Tc~chloroe1henc 
Toluene 
Chlorobenzene 
Ethylbenzene 
StytCnC 
Xylene(tora1) 
Trichloro fluorornet ane 
Surrogare Recoveries 
d4-1.2-Dichloroeth;mc 

Bromofluorobcnzcnc 

d IO-Ethylbenzene 

- 
d8-T?lu~c 

. Field Spikc 

MDL 

0.007 
0.005 
0.013 
0.007 
0.01 9 
0.045 
0.01 8 
0.007 
0.004 
0.007 
0.008 
0.006 
0.036 
0.014 
0.016 
0.01 1 
0.008 
0.007 
0.009 
0.008 
0.016 
0.009 
0.007 
0.01 2 
0.01 9 
0.03 I 
0.008 
0.0 14 
0.003 
0.009 
0.006 
0.007 
0.0 15 
0.0 IO 

PASC 0 Cempcate of Analysis 

Run 
3A 'IN 

0247 I3 00 
00105/17 

c .  
C 
< 
C 

0.046 
0.076 

C 

< 
< 
< 
C 

< 
< 
< 
< 
4 

C 

C 

c 
< 
C 

0.045 
< 
c 
< 
< 
C 

C 

< 
e 
< 
C 

C 

< I  

89 
93 
89 

I06 

Run 3A 
TNX 

02471 4 00 
00105117 

< 
0.024 
C 

< 
0.076 
0.12 

C 

C 

C 

C 

< 
.< 
C 

< 
< '  
*< 
< 
c 
c 
< 
C 

0.013 
c 
c' 
c 
< 
< 
< 

0.010 
C 

C 
C 

< 
C 

85 
92 
93 

- 

00105117 

C 

C 

< 
4 

0,075 . 
0.16 

c 
C 

< 
< 
CC 

< 
< 
C 

< 
C 

< 
C 
< 
C 

< 
0.037 

C 

< 
C 

C 

< 
< 
.= 
C 

C 

.E 

< 
< 

83 
95 
95 

127 

0010s1 1 7 

0.082 
0.036 

< 
< 

0425 
0.060 

< 
< 
< 
< 
< 
e,., 
< 
< 
r; 

C 

e 
c 
< 
< 
< 

0.020 
c 
< 
< 
c 
< 
< 
C 

< 
< 
C 

*: 

< 

91 
92 
104 

Run Run 3B 
3B TN TNIC 

0247 I5 00 0247 16 00 

Page 5 of 6 

30 5 0  
Run Run 3C 

3c TN Rv/C 
024717 00 024718 00 ' 

00/05/17 00105Il7 

< 
< 
C 

< 
C 

0.065 
C 

C 

< 
< 

0.014 
< 
< 
C 

< 
< 
< 
< 
C 

€ 

< 
0.032 

< 
< 
< 
C 

C 

C 

' C  

- <  
< 
< 
C 

< 
- 

89 
94 
86 

98 

e 
0.03 8 

< 
< 

0.027 
< . I  

< 
C 

< 
< 

0.012 
C 

< 
< 
< 
< 
< 
< 
< 
.c 
c 

0.013 
< 
< 
C 

< 
C 

C 

< 
< 
< 
< 
< 
< 

89 
99 
95 

000161 
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.., -.. 6/14/00 
*, ,.'. . % <  

Batch Code: 
VOST via 5041 

Run Date: 
. Date of Sample Prep: 

P A X  - Summary of Analysis Pre. Dates 

. 053OECO1 0529EG01 
02%694 00 024695 00 

024696 00 
024697 00 
024698 00 
024699 00 
024700 00 
024701 00 
024702 00 
024705 00 
024706 00 
024708 00 

00/05/30 00/05/29 
OO/O5/30 00/05/29 

0530EG02 
024707 00 
024709 bo 
024710 00 
024713 00 
024714 00 
024715 00 
0247 1 6 00 
02471 7 00 
02471 8 00 

00/05/30 
00/05/30 . 

Page m5-6 of 6 
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7 30 50 . s z s l  
- i '  

I 
PHILIP SERVICES 

-I- 

CLIENT INFORMATION 

Attention: Mark Roach 
Client Name: Clean Air Engineering 
Project: 8705 
Project Desc: VOST analysis 

LABORATORY INFORMATION 

Contact: Ron McLeod 
project: AN0oOS 15 
Dare Received: 00/05/19 
Date Reported: 00/06/01 

Address: 500 W. Wood Street Submlssion No.: OEOS42 
Palatine, IL Sample No.: 02472 1-024725 
IL 60067 # . .  

Fax Number: 847-991-3385 
Phone Number: 847-991-3300 

NOTES: "-' = cof analped 'c' = less than Method Daectlon Limit (MDL) 'NA ' - n o  data available 

LOQ c a m  by determined for all anabves by multiplying the approprlate MDL X 3.33 

Solids data is basad on dry weight acepifor biota andpca. 

Organic analpea om no1 corncted for m a d i o n  recovery standards acep i  for botope 

dilmion methods, (it. CARB 429 PAH, aU PCDD/F and DBDLVBF analjws) 

Mcthods used by PASC are based upon those found in 'Standard Mcthods for the Examination of Watcr and 
Wnstewater'. Nineteenth Edition. Other methods rue based on thc principles of MISA or EPA mcthodologies. 
New York State: ELAP Identification Number 10756. 

All work recorded herein has been done in accordance with normal professional standards using uccepred testing 
mcthodologics, quality assurance and quality control proccclures except where otherwise agreed to by the client 
and testing company in writing. Any and all usc of these test results shall bc limited to the n c ~ a l  cost of h e  
pertinent analysis done. Thcrc is no othcr wwinty expressed or implicd. Your samples will be retained at 
PASC for a period of three weeks from rcccipt of data or as per contract. 

COMMENTS: 

000163 Page t 



' Component 

0i-t ID: 
Lob No.: 

Dutc Sumpled: 

Chlorornelhane 
Bromomcthane 
Vinyl Chloridc 
Chloroethanc 
Methylene Chloride 
Acetone 
Cirbon Disulfide 
I, I-Dichloroethene 
1.1 -Dichloroethane 
uans-1.2-Dichloroethene 
cis- 1,2-Dichlorocthcne 
Chlorofomi 
1 ,2-Dichlomthanc 
2-Butmone 
1.1 ,I-Trichloroethmc 
Carbon Tetrachloride 
Brornodichloromethanc 
1.2-Dichloropropanc 
cis-l,3-Dichloropropcnc 
Trichloroethtnc 
Dibronlochloromcthmc 
I .I .2-Trichloroethme 
Benzene 
trans-I 3-Dichloropropene 
E romo form 
cC-Methyl-2-Penmone 
2-Hexanone 
Tcmchlorotthene 
I ,  I ,2,2-Tctrachlorocthunc 
Toluene 
Chlorobcnzcnc 
Erhylbcnzenc 
Styrene 
d p X y l e n e  
o-xylcnc 
Tnchlorofluororncthanc 
Surrogarc Recovcrics 
d4-l .Zbichloroethane 
d8-Toluene 
Bromofluorobcnzcnc 

MDL 

1.1 
3.0 
0.9 
1 .o 
2.3 
12.7 
0.9 
0.7 
0.6 
0.4 
0.6 
0.3 
0.7 
2.2 
0.8 
0.7 
0.5 
0.5 
0.6 
0.2 
0.7 
0.4 
0.5 
1 .o 
0.7 
1 .o 
5.0 ' 

0.5 
0.8 
1.3 
0.6 
0.5 
0.6 
0. e 
0.4 
I .9 

. PASC - Certificate of Analysis 

Method Blank 
Blank Spike 

024721 00 024721 00 . 

C 
< 
< 
< 
c 
< 
c 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
C 

< 
< 
c 
< 
< 
C 

< 
< 
< 
< 
< 
< 
< 
< 
< 
C 
c 
c 

83 
9s 
101 

- 

40 
37 
48 
47 
45 
.GI 
60 
48 
47 
47 
41 
46 
45 
56 
5 1  I 

s.! 
48 
45 
51 
48 
5 1  
50 
48 
50 
51 
4 9  
56 
52 
55 
50 
5 1  
50 
52 
100 
51 

95 
92 
1 os 

Blank 
Spike 

024721 00 

% Recoveries 

80 
74 
96 
94 
89 
120 
120 
95 
94 
35 
94 
91 
91 
110 
100 
100 
95 
63 
100 
35 
100 
100 
97 
100 
1 IO 
99 

I IO 
110 
110 
100 
100 
100 
100 
100 
100 

- 

95 
92 
105 

* .  

Condensatc '> Run 1 
Blank Condcnsatc 

024722 00 024723 00 
00/05/17 00/05/17 . . 

C 

C 

< 
C 

22 
< 
< 
c 
C 
rl 

'< 
c 
< 
C 

.: 
< 
C 

< 
< 

# . ,  

0.8 
< 
< 
c 
.: 
c 
C 

< 
c 
c 
< 
C 
< 
< 
*; 

< 
c 

< 
C 

< 
< 
19 
.= 
< 
e. 
e 
< 
< 
e 
c 
< 
< 
< 
< 
< 
< 

0.8 
C 

< 
C 

C 

< 
< 
< 
C 

c 
< 
e 
e 
e 
C 

C 

< 

81 79 
96 . 97 
1 os 1 os 

I 
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I " 6/14/00 

I Client ID2 
. LabNo.: 
Date Sumpled: 

Component 

Chloromethanc 
Bromomethsnc 
Vinyl Chloride 
Chloroethane 
Melhylcnc Chloride 
Acetone 
Carbon Disulfide 
1 ,l-Dichlorocthene 
1 ,I-Dichloroethane 
nans-l.2-Dichloroelhene 
cis- l,bDichloroethene 
Ch lorofo nn 
1,2-Dichlornethane 
2-Butanone 
1,l ,I-Trichloroechane 
Carbon Tetrachloride 
Bromodichlommerhana 
1 ,2-Dichloropropanc 
cis- 1.3-Dichloropropcnc 
Trichloroerhene 
Dibromochloromcthnnc 
1 1,2-Trichlorocthane 
Bcnzene 
tans- 1,3-Dichloropropene 
Brclmofonn 
4-Methyl-ZPcntanone 
2-Hcxanonc 
Terrachloroethene 
I ,1,2,2-Tetrachloroethane 
Tolucnc 
Chlorobrnrcnc 
Ethylbcnzcnc 
Styrene 
m&p-Xylene 
o-xylene 
Trichloro flootomrthane 
Surrogate Recoveries 
d4-1.2-Dichloroerhme 
d8-Toluene 
Bromofluorobenzene 

111 DL 

1.1 
3,O 
0.9 
I .o 
2.3 
12.7 
0.9 
0.7 
0.6 
0.4 
0.6 
0.3 
0.7 
2.2 
0.8 
0.7 
0.5 
0.5 
0.6 
0.2 
0.7 
0.4 
0.5 
1 .o 
0.7 
1 .o 
5.0 
0.5 
0.8 
13 
0.6 
0.s 
9.6 
0.8 
0.4 
1.9 

.. . 

PASC - Cerhpcate ofAnaZysis Page 3 of 4 

Run2 . 
Condensate 
024724 00 
00/05/ I7 

< 
< 
C 
< 
17 
< 
c 
< 
< 
< 
< 
C 

< 
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1.0 INTRODUCTION /’ 

This Performance Test Criteria is for the Dryer off gas vent stack at the Fernald OU1 Remedial 
Action Project. This document is intended to provide the supplemental information reiuired by 
the State of Ohio in the Intent to Test Notification procedures. 

’ 

The “Intent to Test Notification” form is attached. The general layout of this document follows 
the outline provided by the Ohio EPA intent to test notification additional information document. 



30 50 
FDF Subcontract No. 98SCOOOOO I 
IT Project No. 773481 

2.0 TECHNICAL APPR0,ACH 
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. 
I 2.1 Performance Test Overview . 

To collect the required information, one sampling run will be performed. All testing will be 
performed using EPA Reference Methods or Methods contained in SW-846. 

The Performance Test will involve conducting emissions testing during normal fill load 
operations of both dryers. The material processed by the dryers will consist of actual waste pit 
materials. Before the Performance Test, WRAP will check the stockpiled wastepit material to 
verify that the waste is representative of the wastes that are generated during routine operations. 

3 

c . 0  2.2 Description of Test Methods 
The following sections provide summary descriptions of the test methodologies to be used to 
quantify emissions of the targeted parameters. 

2.2.1 Location of Traverse Points 
To insure representative sampling of particulate and the other non-gaseous target constituents, the 
cross section of the stack will be divided into discreet sampling points according to the 
procedures described in 40 CFR 60; Appendix A, Method 1. The stack gas characteristics (Le., 
flow, temp.) will be measured at each of the traverse locations during the test run. 

2.2.2 Velocity and Volumetric Flow Measurements 
I Velocity measurements will be performed prior to ,sampling so as to characterize the gas stream 

flow characteristics, and during each sampling run. Velocity measurements on each source will be I 

performed using the procedures outlined in 40 CFR, Part 60, Appendix A, Method 2, 
Determination of Stack Gas Velocitv and Volumetric Flow Rate. The velocity pressures will be 

~ 

measured using a "S"-type pitot tube and standard oil filled manometers. 

Cyclonic flow patterns with angles greater than 10" off vertical are not expected at the sampling 
location. However, cyclonic flow checks will be performed using a S-type pitot tube as described 
in Method 1, Section 2.4. If the average yaw angle exceeds 20" an alternative particulate 
sampling location will be considered or alternate methods to measure velocity and particulate 
emission rates will be proposed. 

000208 f 
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2.2.3 Temperature Measure,ments 
The temperature of the stack gas will be measured prior to sampling and during each test run 

8 using K-type thermocouples and dedicated digital temperature readouts. Each isokinetk sampling 

train will be equipped with a thermocouple. The temperature will be recorded on the sampling 
data sheet at each traverse point location. The stack temperatures will be arithmetically averaged 
and used to calculate the volumetric flow rates at standard and dry standard conditions. 

Performance Test Criteria 
Issue Date: 7/23/99 Rev. 0 ? 

I 

2.2.4 Moisture Determinations 
The moisture content of the stack gas will be determined using procedures outlined in 40 CFR 60; 
Appendix A, Reference Method 4. The Method 4 sampling will be incorporated with the 
isokinetic sampling train, and as a separate sample train for moisture determinations prior to any 
isokinetic sampling. The moisture will be determined for the sampling tr& by gravimetrically 
measuring the weight gain of the chilled impingers over the length of the sampling run. 

2.2.5 Carbon Dioxide and Oxygen 
The CO, and 0, stack gas concentrations will be determined according to procedures specified in 
CFR 40, Part 60, Appendix A, Method 3, Gas Analysis for Carbon Dioxide, Oxygen. Excess Air, 
and Drv Molecular Weieht. Stack gas samples for CO, and 0, will be collected utilizing a 
stainless steel sampling probe attached to an isokinetic sample train. The sample will be collected 
in either a 10 liter aluminized polyethylene or Tedlar@ bag using a multi-point grab sampling 
technique. A grab sampling train, as illustrated in CFR 40, Part 60, Appendix A, Method 3, will 
be used to draw equal volumes of stack gas at each traverse point. The composite sample 
collected during the test run will be analyzed using an Orsat analyzer. All samples will be 
analyzed within four hours of collection. 

2.2.6 Particulate 
The gas stream will be sampled for particulate using an EPA Method 5 sampling train. A 
schematic of the sampling train is shown in Figure 1. The sampling train will collect 
approximately 180 dry standard cubic feet of gas during the six hour sampling run. Particulate 
matter will be collected on a glass fiber filter in the M5 train according to EPA Method 5. The 
weight gain of this filter will be used determine the total particulate concentration in the gas 
stream, and the resulting particulate mass emission rate. The M5 procedure includes 
measurement of the stack gas flow rate and temperature according to EPA Methods 1 and 2. The 
train will also be used to determine the moisture of the gas stream according to EPA Method 4. 

i 

r 
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The samples will be recovered from the M5 train as follows: 

b Particulate Filter. Will be removed from the filter holder, placed in a petri dish’, and 
seaied. 

b Probe Rinse. The nozzle, probe, and front half of the filter holder and any connecting 
glassware will be brushed and rinsed with acetone. The rinses will be placed in glass jars 
with Teflon-lined lids. 

Impinger Solutions. The contents of each impinger will be volumetrically measured and 
placed in a glass sample bottle with a Teflon-lined lid. The impingers and connecting 
glassware will be rinsed with measured amounts of the appropriate impinger solutions and 
the rinses added to the appropriate sample bottle. 

I 

b 

b Silica Gel. The silica gel irnpinger will be weighed to the nearest 0:s g to determine the 
amount of moisture collected. 

Quality control samples for the M5 train will consist of blanks for the filter, acetone, 
and impinger solutions. 

\ 

2.2.7 Volatile Organic Compounds 
Volatile Organic Sampling Train Method 0030, Test Methods for Evaluating Solid Wastes, 
SW-846, 3rd Edition, September, 1986 will be used to measure the emission rates of specific 
volatile compounds from the process stack. Sampling will take place during the sampling run 
with replacement of sorbent tube pairs after each 40 minutes of sampling. Each pair of tubes will 
be used to sample approximately 20 liters of stack gas. The VOST condensate is to be collected 
one time at the end of each sampling run in 40 ml VOA vials eliminating head space. All VOA 
samples will be stored on ice fiom the time of collection. Four pairs of sorbentcartridges will be 
collected during the run, three of the pairs will be targeted for analysis and one pair will serve as a 
back-up pair in the event of breakage or sample loss. 

2.2.7.1 
The laboratory will prepare the sorbent tubes and deliver them to the field sampling crew for 
sampling. The field sampling crew will recover the samples for subsequent analysis at the 
laboratory. The procedures for preparing, handling, storing, and analyzing the tubes will be those 
described in the EPA SW-846 Method 0030 referenced below. As described in the protocol, 
sorbent material (Tenaxm resin and charcoal) will be Soxhlet extracted, vacuum dried, thermally 
conditioned with organic-fiee nitrogen, and loaded into tubes which are then tested individual1 

Sorbent Tube Preparation and Handling 

O d O Z l O  
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for background contamination using gas chromatography. A batch of resin tubes will be prepared 
specifically for ihe performance tests. Two pairs of these VOST tubes will be spiked with 
surrogate compounds and analyzed by the analytical laboratory as spiked resin blanks. Each 
sorbent tube will be labeled and tracked through its individual project identification number. 

. 
' 

The sorbent tubes will be protected from contamination by placing them in glass culture tubes 
during shipping and storage. These tubes will contain clean charcoal as a fugitive contaminant 
scavenger. For shipment to the site, the tubes will be packed separately and kept at 5 4°C on ice, 
blue ice or ice in insulated storage containers. 

a 

At the test site VOST handling area, the tubes will be stored on ice until needed. Before each 
replicate sampling run, the sample coordinator will supply numbered resin tubes, including a 
numbered field blank pair, to the stack sampling specialist conducting the VOST sampling. 

At the end of each i n ,  the process sample coordinator will recover the tubes along with a VOST 
sample collection sheet. VOST samples will then be re-packed on ice and shipped, along with the 
sample documentation, via overnight delivery to the analytical laboratory. 

2.2.7.2 VOST Operation 
A schematic of the VOST is shown in Figure 2. The simple collection procedures will be as 
described in the standard EPA protocol. As described in the protocol, the dry gas meter will be 
calibrated before arriving at the test site, and the sample train will be cleaned and assembled 
before installing the resin tubes. The end caps of the tubes will be stored in each-tube's 
corresponding clean glass culture tube while the TenaxTM tubes are in the train. The train will be 
leak tested at a minimum of 10 in. Hg in such a manner as to prevent exposure of the train 
components to the ambient air. Leak tests will be conducted before and after the sampling 

- interval for each sorbent cartridge pair. 

Before sampling is commenced, ice water will be circulated through the condensers, and the probe 
will be inserted into the sampling port and purged with stack gas. The condenser trap will also be 
cooled with an ice bath for the duration of the run. The probe will be heated above 130°C. The 
train will be operated under "slow VOST" conditions, Le., at the reduced sample flow rate 
discussed in the protocol. The stack will be sampled at a rate of 0.5 L/min for 40 min to collect a 

: ?  

-- . ." nominal sample volume of 20 L for each pair of sorbent tubes. .. 
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Four pairs of tubes will be collected during each test run. After collecting the samples, the tube 
pair will be removed from the VOST, their end caps replaced, returned to their. culture tubes, and 
stored in coolers on dry ice. At the conclusion of the sampling run, the volume condensate water 
will be measured and collected in a VOA vial with no headspace. A measured volume of organic 
free deionized water will be added, if needed, to fill the VOA vial. All VOA samples will be 
stored on ice from the time of collection. 

I 

. 
I 

During the sampling run, the end caps will be removed from the field blank tube pair to simulate 
the handling of the test sample tubes. The tubes will remain open for approximately 10 minutes. 
This approximates the amount of time the sample tubes are exposed to the ambient air during a 
tube changeout. 

For each sample shipment to the laboratory, a VOST tube pair will be removed from storage, 
assigned a sample number, and logged in as the VOST trip blank pair. This pair will remain 
sealed during the test. 

I 

e . -  

Samples will be placed on ice in clean coolers, which will be stored in an area away from other 
samples and potential contamination sources. The VOST condensate sample will be shipped in a 
separate cooler and preserved by chilling to 5 4°C with ice. VOST samples will be shipped daily 
by overnight service to the laboratory. 

The expected detection limit <5 pg/resin tube for each of the targeted compounds listed in 
Table 1. The analysis will be performed in a fixed base laboratory using GC/Mass 
Spectroscopy. The VOST tube samples will be spiked with the appropriate surrogate 
compounds before analysis. The sample tubes will then be thermally desorbed using a Nutech 
desorption apparatus. 

The TenaxTM and TenaxTM/charcoal sample tubes will be analyzed separately for the target 
compounds following Method 8240/5040 for volatile organics. Field blank and travel blank 
tubes may be analyzed as a sample pair. VOST condensate samples will be analyzed by 
Method 5040, Protocol for Analysis of Sorbent Cartridees from Volatile Organic Samuling 
Train, SW-846 and Method 8240, Purge and Trap, Gas ChromatographlMass Spectroscopy 
(GCIMS) Method for Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
3rd Edition, September, 1986 and updates. 

O Q O Z l 2  
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Chloroform 

TABLE 1 

1,l -Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloroethylene 

, SUMMARY OF COMPOUNDS FOR ANALYSIS FROM THE VOST ' 

Isobutyl alcohol 

Methylene Chloride 

Styrene 

2-Butanone 

Acetone 

Benzene 

Carbon Tetrachloride 

Chlorobenzene 

1,l -Dichloroethane 

Toluene 

Total Xylene 

Trichloroethene 

Trichlorofluoromethane 

~~ 

Ethyl benzene 

II 1,4-Dioxane I Tetrachloroethene 
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2.8 Carbon Monoxide , 
The stack gases .will be sampled for carbon monoxide (CO) concentration using a dedicated 
nondispersive infrared (NDIR) gas analyzer. The key components of this analyzer include an 
infrared light source. a rotating gas filter wheel, a bandpass filter, a sample measurement chamber 
and a solid state detector. CO sampling will conform to procedures presented in EPA Method 10. 

A schematic of the sampling train is shown in Figure 3. Access to the stack will be through a 
dedicated CEM sample port and sample line. A stainless steel probe will be used to extract the 
gas sample from the stack. A heated, 1/4 inch Teflon@ line will transport the sample from the 
point of extraction to the gas conditioning system. The sample will pass through a refrigerated 
chiller which will be thermostatically controlled to remove moisture from the gas stream with 
minimal contact with the sample gas stream. The analyzer will be located in a temperature 
controlled area to minimize thermal affects on the calibration of the instrk6ent. 

. 

a 

Quality control procedures implemented during the .testing would include three-point calibrations, 
calibration drift tests; bias tests, and response time tests for the CO monitor. The CO monitor will 
be calibrated daily before and after each test run. These calibrations will consist of introducing 
prepurified nitrogen as a zero gas and three known concentrations of CO. EPA Protocol 1 
calibration gases will be used to perform these calibrations. 

Bias checks will be also performed in conjunction with the monitor calibrations. These checks 
will be performed by introducing calibration gas at the point of sample extraction on the stack. 
This will allow calibration gases to travel through the complete CO monitoring system. 

Response time tests will be performed in conjunction with the bias checks. Alternating the 
introduction of span and zero calibration gas during the bias checks three times and recording the 
time required for the monitor to reach 95 percent of the final stable value will enable the 
determination of mean upscale and downscale response times. 

The computer controlled data acquisition system will sample the analyzer once per second. The 
DAS will then average 60 individual data points and store the one minute averages electronically. 
The mean of the one minute averages will be calculated over the length of each sampling run. 
Stack concentrations will then be corrected for drift and bias as required by the Method. The 
mass emission rate of CO will be reported in pounds per hour ( l b h )  and parts per million by 
volume. The emission rate will be calculated using the hourly average concentration in ppmv, the 
dry standard volumetric flow rate determined using EPA Methods 1 and 2. 

r 
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i 

2.9 Total Hydrocarbons 
Emissions of total hydrocarbons will be determined using EPA Method 25A. A schematic of the 
sampling system is shown in Figure 4. A gas slipstream is extracted from the stack through a 
heated sample line and heated glass fiber filter and introduced to a flame ionization detector, 
(FID). The concentration of hydrocarbons measured by the analyzer is proportional to the 

* 

number of carbon-hydrogen bonds present in the sample stream. The analyzer is calibrated using 
EPA protocol 1 propane. Access to the stack will be through a dedicatedsample port and sample 
line. A borosilicate glass probe will be used to extract the gas sample from the stack. A heated, 
1/4 inch Teflona line will transport the sample from the point of extraction to the analyzer. The 
analyzer will be located in a temperature controlled area to minimize thermal affects on the 
calibration of the instrument. 

b 

,., 

Quality control procedures implemented during the testing will include three-point calibrations, 
calibration drift tests,-bias tests, and response time tests for the THC monitor. The THC monitor 
will be calibrated daily before and after each test run. These calibrations will consist of 
introducing prepurified nitrogen as a zero gas and three known concentrations of propane. 

Bias checks will be also performed in conjunction with the monitor calibrations. These checks 
will be performed by introducing calibration gas at the point of sample extraction on the stack. 
This will allow calibration gases to travel through the complete THC monitoring system. 

* 

Response time tests will be performed in conjunction with the bias checks. Alternating the 
introduction of span and zero calibration gas during the bias checks three times and recording the 
time required for the monitor to reach 95 percent of the final stable value will enable the 
determination of mean upscale and downscale response times. 

The mass emission rate of total hydrocarbons will be reported in pounds per hour (lbihr) and parts 
per million by volume. The emission rate will be calculated using the hourly average 
concentration in ppm, the dry standard volumetric flow rate generated using EPA Methods 1 and . 
2. 

000215 



- - 3050 
FDF Subcontract No. 98SC000001 Performance Test Criteria 
IT Project No. 773481 z. Issue Date: 7/23/99 Rev. 0 

I( 

3.0 
8 A simplified process flow diagram is shown as Figure 5. The process is initiated by excavating 

waste from pits and transferring it to a feed preparation and storage building. A front-end loader 
will be used to transfer solid waste materials from the staging bins to the feed hoppers of the mass 
flow screw feeders. Material is transferred from the mass flow screw feeders to the belt feed 
conveyors which include belt scales. The speed of each mass flow feeder is automatically 
controlled to adjust the mass rate of waste material being fed as measured and indicated by the 
belt scale. The feed material discharges from the belt feed conveyors into the dryer feed screws 
that extend into the rotary dryers. The screw feeders provide a positive feed mechanism to assure 
uniform transfer of the material into the rotary dryers, and it also provides a positive seal that 
limits the amount of infiltration air into the rotary dryers. 

Two indirectly heated rotary dryers (F-2001 AB) receive and process wet waste material of 
various moisture contents, depending on the type of waste. The design basis moisture content is 
40 percent (wet basis). The rotary dryers reduce the moisture content of the waste materials to 
10 - 15 percent (wet weight basis). Waste materials are fed to each rotary dryer primarily as 
solids through the feed screws. The feed screws extend inside the rotary dryers to deposit wet 
waste within the heated zone. 

DESCRIPTION OF OPERATIONS AND PROCESS . 

8 

I 

I . *  

r 

Each rotary dryer system consists of a cylindrical shell rotated with a variable speed drive. The 
rotating cylinder is heated externally by a furnace with adequate length and diameter to satisfy 
heat transfer requirements. Using natural gas as fuel for combustion, heat energy for the indirect 
drying is produced in multiple furnace zones by a set of burners located in each zone. Burners are 
operated with adjustable primary aidfuel ratio and secondary air addition to control the flame 
temperature so the rotating cylinder does not exceed its design temperature. Air to the burners is 
supplied by combustion air fans. 

B u m r  exhaust gases from each furnace zone are vented directly to the atmosphere through 
multiple vent stacks. Heat energy fiom each hrnace zone is indirectly transferred to the m a t e d  
advancing inside the rotating shell. 

Each rotary dryer has multiple furnace zones and is provided with individual temperature control 
of each zone. ,This ability to control the temperature throughout the rotary dryer provides flexibi- 
lity and simplicity in drying wastes with varying levels of incoming moisture content to achieve 

, 
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the desired moisture content in the dried product. It is anticipated that the rotary dryer shell 
temperature may vary from 1200'F to 1600°F. . 
The slope and speed of the cylinder's rotation determine the retention time in the rotary dryer. 
The slope is fixed, but the rotation speed is variable and is used to adjust the retention time as 
necessary, providing additional control of the drying process. 

s 
The product from each rotary dryer is discharged to the product conveyors. An enclosed drag 
flight conveyor will be used for this application. Atomized water sprays will be utilized at the 
outlet of the conveyors to control dust as required. A set of airlock valves will be located at the 
discharge of each dryer product conveyor to minimize air infiltration. The dryer product mixers 
will be used as required to intermix rotary dryer product to a uniform consistency. 

Infiltration air enters the rotary dryers operating under a vacuum at a predetermined rate to aid in 
carrying the water vapor produced during the drying process through the gas cleaning system. 
Inert gas is introduced as necessary to control the ultimate oxygen concentration in the system. 
After exiting the rotary dryers, the process off-gas stream is routed to the gas cleaning. 

I 

The off-gas from each rotary dryer initially passes through the high efficiency cyclone separators 
to remove large, entrained particulate. The solids removed from the off-gas are transferred from 
the cyclones via the cyclone solids transfer screws to the rotary dryer product system and 
combined in a mixing operation to assure the proper product consistency and moisture content. 
This design mitigates dust generation and minimizes worker exposure as defined in the ALARA 
concept. 

The off-gas from the cyclones is conditioned in the scrubber to cool the rotary dryer off-gas, 
remove a portion of the entrained particulate, and partially condense water vapor generated by the 
drying process. The scrubber spray water is recirculated at a nominal rate of 150 GPM. The 
water and condensate pass from the scrubber into the scrubber sump tank. The scrubber pumps 
recycle water from the scrubber sump tank back to the scrubber. A continuous blowdown 
circulates to the process blowdown pre-treatment system to control suspended solids 
concentration in the scrubber water. The majority of the blowdown stream is then returned as 
makeup to the scrubber. Sodium hydroxide (caustic) from the caustic tank andor acid from the 
acid tank is added to the Scrubber recycle stream to neutralize the process as needed. 

00021'27 
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The off-gas from the scrubber flows to the subcool quench. Cooling water is recirculated through 
the subcool quench at a nominal rate of 1600 GPM by the subcool quench recirculation pumps. 
This recycle water is cooled in the quench heat exchangers prior to introduction into the off-gas 
stream in the subcool quench. This further reduces the temperature of the off-gas to a nominal 
100" F. Subcooling the off-gas generates a nominal 30 GPM of condensate which flows to the 
Process Blowdown Pre-treatment System and ultimately to the Wastewater Treatment System. 

. 
, 

I 

A cooling tower and recirculating cooling water loop is used as the cooling medium for the 
subcool quench heat exchangers. Cooling water is recycled by the cooling tower recirculation 
pumps from the cooling tower through the heat exchangers back to the tower. A small purge 
stream is discharged from the cooling tower to the Clearwell. This water does not contact 
contaminated materials and is not expected to be contaminated. 

I .a 

Off-gas from the Subcool Quench flows into a wet electrostatic precipitator (WESP) for the 
removal of submicron particulate and water droplets. Water and particulate collected in the 
WESP are pumped to the Process Blowdown Pretreatment System. 

The off-gas from the WESP is slightly reheated in the electrically heated off-gas reheater to 
prevent any condensation in the HEPA filters. The HEPA filters are mounted in parallel with only 
one set being used at a time, with the other on standby or being replaced as necessary. The 
HEPA filters remove particulate greater than 0.3 microns that may have passed through the 
WESP. Two induced-draft fans are used to pull the off-gases through the system from the rotary 
dryer through the HEPA filters, keeping the entire system under negative pressure so that any 
leakage is into the system. The two ID Fans are arranged as an inline spare configuration with 
one fan normally operating and the other on standby. 

. 

The filtered off-gas from the HEPAs is directed into the Thermal Oxidizer which provides an 
effective means for the treatment of remaining volatile organic compounds (VOCs) and carbon 
monoxide (CO) in the off-gas stream. The system off-gasses are finally released to the 
atmosphere through the vent stack. 

The condensed and purged liquids from the GCS are directed to the Process Blowdown 
Pretreatment System. All liquid blowdown streams flow to the primary clarifier and then to the 
secondary clarifier for solids settlement using polymer and pH controlled clarification. The 
outflow from the secondary clarifier is accumulated in the clarifier surge tank and pumped via the 
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clarifier discharge pump through dual sand filters, dual bag filters, and recycled to the drying 
' process as scrubber makeup. Sludge from the clarifier bottoms is directed to the sludge mix tank. 

Raked or skimmed organic materials are collected in the organic condensate surge cont&ner and 
subsequently pumped to the sludge mix tank. The sludge mix tank also receives site sump flows 
and the Wastewater Treatment System (WTS) solids blowdown. Solid materials are separated 
from the sludge in the filter press with the liquid collected in the filtrate storage tank. Oily liquids 
are pumped to the organic condensate storage tank. The water fraction will be routed to the 
WTS influent tank for pretreatment prior to discharge to the BSL. The oil fraction will be turned 
over to FDF for subsequent handling and disposal. 

, 

8 
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4.0 STACK DESCRIPTION 

' I  The process stack will be directly attached to the exhaust of the Thermal Oxidizer Unit k d  will 
have an exit plane 60 feet above grade. The inside stack diameter will be 2'"'. The stack will be 
insulated from top to bottom with two inches of high temperature ceramic fiber insulation. 

e . -  
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The following paragraphs describe the general site requirements. A detailed discussion is 

rontrined in the &dth & Safety Tian for Remediai Action Operations. 
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. 
I 

5.1 Medical Monitoring and Training 
Medical clearance for work at hazardous waste sites shall be submitted to Flour Daniel Femald 
four days prior to work at the site. Drug screening may be required for individuals who will be 

8 

working in areas were safety is a concern. Individuals with documented proof of previous 
training (e.g. Hazwoper Training) which is equivalent to Flour Daniel Fernald, Inc. Site Worker 
Training may receive exemption from Site Worker Training. However, General Employee 
Training (GET) will be required. 

,., 

5.2 Natural Occurrence (Weather) 
Weather affected work will be stopped if lighting , heavy persistent rain, wind, or other adverse 
conditions are in the area. This includes any weather conditions whose impact is judged to be ‘ 
detrimental to safety by Flour Daniel Fernald, Inc. Any operations utilizing cranes, drill rigs or 
personnel working on elevated steel ivill be suspended if any wind velocity reaches 25 mph. 

5.3 Eye Protection 
All eye protection shall comply with ANSI 287.1 rigid side shields are required with safety 
glasses. Safety glasses are a minimum requirement into any area associated with this project. 

5.4 Hard Hats 
All hard hats shall be 289.1 listed. Hard hats are to be worn at all times within defined areas and 
during the excavation phase. 

5.5 Safety Shoes 
All personnel shall wear ANSI 241 listed boots when working in all areas associated with this 
project. 

5.6 Work Uniform 
All personnel shall wear as a minimum, long pants and shirt with four (4) inch long sleeves in all 
work areas associated with this project. Additional PPE may be required in certain areas as 
deemed necessary by Flour Daniel Fernald, Inc. 

FIND ‘GJM.PTCRe\* Bn-2 I -99( 1 0 4 )  15 
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5.7 Buddy System i 

As required in 29 CFR 1910.120 the buddy system shall be required for all work on this project. . 
I 

5.8 Hearing Protection 
Hearing PPE will be required in areas where the noise exposure or noise dose of personnel is 
equal or greater than 85 dBA for any duration of time. 

4 

5.9 Fall Protection 
Fall protection will be required for heights above 6 feet. Apparatus used (depending on situation) 
will be outlined in the IT W R A P  Fall Protection Program. 

FISD:GJMPTCRCV Bf7-21-99( 10:4) 16 
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6.0 TESTREPORT ; 
Following completion of test activites a final test report will be prepared and submitted to OEPA 
by the project in compliance with OEPA requirements. The report will contain, at a minimum, the 
following information: 

Performance Test Criteria 
Issue Date: 7/13/99 Rev. 0 % 

’ 

. All raw data sheets, including strip charts for CO, . Process data relevant to the source’s emission rates, . Results of audit samples, if any, . Certificates of analysis, Chains of Custody, analytical backup, . Instrument calibration data, . Example calculations . Descriptions of relevant process and sampling disruptions or upset conditions. 
I .  
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INTENT TO TEST L . - flFlCATlON 
(One Emlsslon UnR Per Sheet) 

. Unit # 

r 

Equfpment Equipment be Tested Method(s) Temperature Sampling Points Test Run 

AGENCY USE ONLY 
Date Received 
No. Asslgned 

Proposed Test Date 
Pre-Test Meeting Desired? Y C I S ~  No 0 
Facility Premise No. 
SCC Code 

Al.Facillty Information 

Contact Person Phone Number 
Address +L Name 

B. Testing Firm Information 
Name 

Contact Person 
Address 

Phone Number 

C. Test Plan and Emissions Unit lnformatfon Table: List the applicable information under each respective column heading. 
I Emissions I Control I Monitoring I Pollutant(s) to.1. EPA Test I Filter Box I Number of I Total Time for I '-1 

I I I n I I I I 
Source Is testing tb comply with (check ail that apply): 0 State PTI 0 State PTO OTitie V DNSPS OMACT 0 BIF m i t i e  I\; CIJ3ther - 
D. What is the maximum rated capacity? 

Will Emlsslons Unlt be operated at the maximum capacity given In Its permlt-to-operate? 
Specify how operatlon rate will be demonstrated during testlng (*See notes 1,2, and 3 on page 2.): 
Are any modifications to USEPA Reference Method@) proposed? Yes 0 N o 0  If "no" is checked, then no modification, however minor, wit 
be accepted. If yes, explafn proposed modiff cation($): 

Samplfng Location(s): lnlef D'Outiet 0 Simultaneous 0 Will Cyclonic flow check@) be conducted? 
Fuel Sampling: Coal-Proxlmate Ultimate Other 0 
Erdsslon rate to be calculated using: F-Factor 0 Ultimate Coal analysis mo the r  0 

Yes 0 No 0 i f  no, attach explanation. 

. 

Yes 0 NO 0 0 
0 
Q 
&J ' Are concurrent Method 9 readings to be performed? Yes [13 No 0 bJ 
€4i7 

If other, specify 
i f  other, specify 

Does the test method require audit samples? Yes 0 No 0 
E. Sample Train Calibration: All affected measuring and monitoring equipment should be calibrated wlthin 60 days of the schedutebd testing. 

w 
0 
CTI 
0 

- Ohio EPA form revised 3/98 
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Performance Criteria Test Chronology 

. 

1020 hrs Method 5 started 
1036 hrs VOST started 
1 1 15 hrs Started 1 st CEM run 
1504 hrs Completed 3rd CEM run 
1530 hrs Stopped sampling due to Thunderstorm 
1632 hrs Restarted VOST run 
Method 5 train did not pass leak check prior to restart due to a broken Impinger 
1736 hrs Started method 4 for stack moisture 
1836 hrs Completed Method 4 
1839 hrs Completed Run 2 VOST r . 0  

Peter Sturdevant Hamilton County Department ofEnvironmenta1 Services performed a 
method 9 during the day. 

The system operation was smooth with several short duration outages of feed due to 
system oxygen level and draft. The high oxygen level and draft problems were related to 
a loose seal on Dryer B which was adjusted during the test. (Since the unit is operated 
under a draft (negative pressure compared to atmospheric) air enters the system if a gap 
develops at the seal) 

May 18,2000 Test Day 2: 

0738 hrs Started Method 5 
0743 hrs Started VOST run 3 
1046 hrs completed VOST run 3 
1234 hrs Stopped sampling due to loss of feed 
1246 hrs Restarted sampling 
1357 hrs Completed Method 5 run 

The loss of feed was due to an instrument technician trouble shooting a duct velocity 
instrument. The technician induced a high duct velocity which shut down feed to both 
units. 

Otherwise, the system operation was smooth with several short duration outages of feed 
due to system oxygen level and draft. The high oxygen level and draft problems were 
related to a leaking seal on Dryer A, which was adjust during the test. 
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Pqrformance Test Operating Parameters 
i 

Operating Parameters: Normal full capacity operation was conducted during the 
performance testing. The operating parameters contained in the remedial design package 
were utilized di-irlng both tests. The fodlnwlng opera-itng paranmeter table c~ntal!hs the 
average process parameters during the test. Two operating parameters were adjusted to 
worst case levels during the test as follows: 

, 

0 

0 

Thermal Oxidizer temperature was reduced to 1350 F from 1600 F 
Wet Electrostatic Precipitator (WESP) was turned OFF 
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' Performance Criteria Test 
Operating Parameters Summary 

WBRAP Drying System 
. 

e process parameters are the average values during the stated sample time intervals. 
* Instrument maintenance was required during test 

\ 
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